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ABSTRACT 

This curriculum guide provides: (1) information on 
the philosophy of the elementary school science program in Alberta; 
(2) a list of eight general objectives for science education; (3) 11 
statements which identify the desirable characteristics^ an 
elementary science program; (4) a discussion of inquiry "in elementary 
science, considering, process skills, psychomotor skills, attitudes, 
and science concepts; (5) a discussion % of program structure, ; 
considering core-elective format, recommended minimum time *' 
allotments, division specific objectives, learning resources , and 
recommended resources for electives; (6)' program of studies (listing 
separately the division one core curriculum, division two core 
curriculum, and electives; £nd (7) 'information on organizing, f pr 
instruction. Topic areas addres^dd in this.last part include 
instructional strategies, allocation of time, classroom organization,' 
classroom management, facilities and materials organization, outdoor 
studies, safety, and evaluation procedures and guidelines. Supporting 
materials (such as safety procedures and guidelines and information 
on controversial issues) are included in five' appendices. (JN) 
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INTRODUCTION 



Children live in a vast, interesting and expanding world of science 
and technology. New discoveries, ne^S* dimensions of human ^gdeavour, 
and ne^v understandings* change, trhe facts and events of yesterday. Rapid 
changes in all sectors of hum^n activity have produced phenomenal advances 
in knowledge and technology/ Such changes influenfce educational 
practices and, in particular, tKe 'approach to science education in 
the elementary school. / 

V 

In the past, education ha* tende^to^ focus on the teaching of 
facts with emphasis on rote . learning. While this is a natural and 
obvious goal of schooling, it should not reflect the total educational 
experience. Particularly important^Ls the development of those skills 
that lead to onderly inquiry processes. To develop understanding 
sand proficiency in the. skills of science, children must be encouraged 
Do investigate .phenomena and solve, problems in an orderly fashion,* 
ObservingNcare£ully , collecting relevant data, making logical • m • v 
inferences, and communicating ' their >deas effectively are con- * % ? 
sistent with the learning skills which are important in each child's 
education*. • ✓ 

» 

Science is at one and the same time, a "body of knowledge and a 
process of inquiry. Science experiences should" be based on enquiry 
and 'should involve students in developing and practising the process 
skills, in learning new coiicept|, in developing psychomotor abilities 
and acquiring positive attitudes towards science and self. The 
science program reflects the importance of all these components in 
its curriculum and instruction. % 

1 * 
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PHILOSOPHY OF THE ELEMENTARY 
SCIENCE PROGRAM 



Elementary science should provide children opportunities to extend. their 
curiosity and to learn about the natural world through a series of 
planned learning Experiences . By offering a diversity of interesting and 
challenging experiences, the 
science program will involve 
k children directly in personal 
rather than vicarious learning. 
It is through direct learning 
activities that children 
develop proficiency with the 
process skills of stience and 
improve their abilities to 
think critically. By p4.acinjg 
emphasis on these skills, the 
science program will help the 
child^ to eval<*a£e and 
assimilate information rather 
than just accumulate it. 
thus x the program should 
emphasize ways of gaining and 
processing information rather 
than learning information 
itself. Content serves as 
the context in which 
important skills and 
attitudes may be developed. 

At the Division One level, the elementary science program recognizes 
that the child is in transition through the initial stages of intellectual 
development. The program provides opportunity for children to interact 
with their environment, to discover relationships and to make simple 
generalizations. The intent of the program at this level is to encourage 
and stimulate children^ nattiral curiosity through exploration and dis- 
covery while emphasizing the communication skills to express their ideas 
and to learn from others. 




At the Division Two level, the program prepares the child for more 
formal learning by introducing concepts at a moxe'advanced level. The 
program maintains its emphasis on the developmenyof thy- process skills 
with students actively participating in "hands-on" learning experiences. 
A variety- of topics from the life, physical and ekrfh/space sciences are 
built into the core program to provi'de a broad tr^uozk of experiences'. 
The program at bhis level also places an emphasis \n the environment and 
on energy resources with a view to using them responsibly. * ' 
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GENERAL OBJECTIVES FOR SCIENCE 
EDUCATION 



The* elementary science program is designed to contribute to 
the achievement af the overall objectives for science in 
Alberta. 

1. To develop the ability to ihquire and investigate "through 
the use of science- process skills. 



2. 
3. 

4. 



7. 



To promote assimilation cJf scientific knowledge. 

s To develop attitudes, interest, values, appreciations, 
and adjustments, similar to those which are recognized 
as appropriate to the scientific endeavor. . 

To develop an awareness and understanding of the 
environment with positive attitudes 'and behaviors 
toward its use. 

To develop an awareness of the role of science in the 
'causes and resolution of some current social problems. 
• * . * 

To promote awareness of the humanistic implications of 
science. 

^To promote an understanding of the rol e that science 
has in the development of societies and the impact of 
society on science. 

To^cpntribute td the development' of vocational know- 
ledge and skill. 
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DESIRABLE CHARACTERISTICS OF AN 
ELEMENTARY SCIENCE.PROGRAM 

The-following statements identify desirable characteristics of an 
e ldmentary science program. The program should: 

- be .activity-oriented / It 'should provide for individual Student 
t activities using -a variety of objects through physical manipulation. 



s 



- be success-oriented . 1^ should allow for the acceptance of 
student responses as* an inquirer and help enhance the m student f s 
s"elf-concept. * 

- be interesting . The learning experiences should not only be 
educational but also exciting in the eyes df the learner. 

- be relevant . The experience should appeal to the natural 
curiosity of the child about things he. learns, both in the 
classroom and -beyond. % * . j 

* m 

- be managfeable for both teacher and student. The program should 
allow for ea'sily implemented instructional techniques, readily 
grasped concepts, and meaningfully- developed process skills. 

- be divers'if fed . Exploration and experience 4 provided dn the life 
sciences, the physical sciences, and space and erirth sciences 
should be provided. - . 

- be focused on the childJs natural world , Learning through 
exploration and understanding of the natural environment and the 
man-influenced enyironment should be promoted. 

be inflfcgrated with other areas of study. Concepts and process' 
Skills should 'be cooperatively developed or expanded to other 
subject areas. ' * 

- develop the inquiry or'process skill^ . The process skills provide 
^ for developing logical thinking patterns and .systemat ic develop- 
ment of these skills through the grades. 

•- consider the psychomotor and intellectual levels of the child ' 
in the provision of learning experiences and expected learning 
outcomes. 

- promote the development of attitudes of resp*ect both for the 
scientific process and for the natural environments. 

\ 



V 



INQUIRY IN ELEMENTARY SCIENCE 



The teaching of science as inquiry is the basic instructional 
strategy recommended in the Alberta elementary science program of s studies. 

— i Learning to inquire and to think cfitically are fundamental to science 
education and -to other disciplines in which organized instruction takes 
place.' The* formal learning process, shoul.d begin with experiences that 
promote development of these skills in their simplest form and in a 
context and -environment appropriate to the age and ability level of the* 
learner. 'As the 1 student progresses, new .and challenging opportunities 
should be planned and provided which develop increased proficiency in 
critical thinking. 

Inquiry, as the word suggests, is a process of logical and ordered 
questioning. Questions may arise from a student ! s own curiosity and from 
events and situations that are encountered formally and informally. 
Discrepant or unexplained events arising from personal experiences, or 
thpse presented by the teacher in an instructional setting, should ^ . 
stimulate the student to recall previously 'learned knowledge and former 
experiences and to seek resolutions to the questions or. problems raised. 
The. process may result in a satisfactory answer or mnders tanding in the 
-immediate sense, or may lead to the formulation of a plan to gather 
additional information, and to test ideas (hypotheses and predictions) 
in the search forr solutions and new understandings. ' , 

% Inherent in the^ process of inquiry l^the development of those 

.skills and strategies that lead to abilities ingathering and applying 
information toward answering questions and solving problems. The . t 
inquiry process can be characterized* by the' following components. 




Designing Experiments 

Identifying a*d Controlling Variables 
Determining Procedures 





o.°o , 




Gathering Information 



Observing 
Measuring 



Processing Data " 

Classifying * 
Organizing and Communicating Data 





Interpreting Data 

Inferring 

Formulating Models 
Defining Operationally 



J v. 
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PROCESS SKILLS 



Problems or questions should lead to. some form of investigation and, 
at the same time, be meaningful and relevant to th'e child. Thus the role 
of the teacher as a guide in designing and ensuring that appropriate 
investigative experiences occur is crucial in any inquiry-oriented program. 
The teacher must be familiar with the process skills and the development 
of these skills in the overall inquiry process. Appendix provides 
further background on the process skills and their development in the 
elementary school . 

* 

The process of seeking appropriate information based on the questions 
or problems at "hand should be a required step in most investigations. 
Io do this, students need to be encouraged to 'take risks as they propose ■ 
ideas and strategies to test their ideas. This, involves students making 
mistakes and learning from their mistakes." An inquiry-oriented program 
provides students with the encouragement and materials they need to 
exhaust their own resources before turning to "authoritative" sources 
for verification of solutions to problems. The teacher is encouraged to 
promote this "atmosphere through the frequent use of questions (e.g. "Why? m 
How do you know? How can we test this? How can we find out? What do 
you think will happeYi? What do we need in order to do it? Where can 
we find out? What should we, do next? What happens if?...). 

t 

SKILLS TO BE EMPHASIZED IN DIVISION I 

>. . , > 

OBSERVING - obtaining information about objects or events using the 

five senses. v 

CLASSIFYING - organizing collections of objects or events according to 
common properties. ' '*f*%: 

MEASURING - comparing objects according to size, mass, volume or 

temperature with non-standard and/or metric units. 

COMMUNICATING - descriptions or objects, situations or events in a 

manner than can be interpreted by others eg. charts, 
graphs, diagrams, oral or written description. 

Each of the four basic ski/ils should \>e introduced in grade one and 
extended in each successive grade throughout the elementary school years by 
use- of appropriate activities. This implies that the early, experiences 
should be simple in nature and sequentially developed toward more demanding 
ahd complex experiences. 
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SKILLS TO BE EMPHASIZED IN DIVISION H 



INFERRING - - a tentativC^fcXplanation or conclusiop based on observation 



and prior experience. 

the use of existing d. 
and trends .in order to suggest future outcomes and occurances 



PREDICTING the use of existing data, information and perceptable patterns 



CONTROLLING "identifying factors which influence the outcome of an 

VARIABLES - experiment and manipulating variables in a structured" 

manner to demonstrate their effect. 

INTERPRETING • identifying patterns i n collections- of data in ordef to 
DATA - predict, draw conclusions or formulate hypotheses. 

DEFINING objects and events are defined in a way that can.be tested 

OPERATIONALLY - and observed. * • ' 

HYPOTHESIZING - proposing a tentative explanation, based on previous 

- observations, for„ the occurence ofv^tset of events. 

. Further investigation may^ be required to tqst and revise 
such hypothes.es^^ 

FORMULATING the creation "of* physical' or mental models to describe the 

MODELS - behavior of something tlnatMs un£#roiliar in' terms of,. ( 

something whbsa behavior is familiar. 

DESIGNING planning and tarrying out an investigation. involving 

EXPERIMENTS - v combinations of the process skills in answering a 
question or solving a problem. ' „ 

*N0TE: • The skills of formulating models', hypothesizing and 

designing experiments can be introduced^^^the latter 
st'ages .of Division II y providing the student can 
demonstrate .proftc-ienoy in the previous skills, and is 
ready for more abstract and independent investigation^ 
At the elementary level these skills will probably be , * 
most commonly used with cfuite .s tructured guidance by 
the teachef especially in problem solving situations. 



* J * * 4 -t 
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PSYCHOMOTOR SKILLS 



Psychomotor skills include those skills which involve a coordination 
between the intellect and muscular movement... In the" science pragram, 
psychomotor skills are involved in handling and manipulating a variety 
of materials such as. water, sand, rocks, soil, magnets, magnifiers, electrical 
equipment and living things. In some cases, the skills involve very 
specif ic movements requiring careful hand and eve coordination (e.g'. 
measuring activities using balances, metre sticks, graduated cylinders 
and thermometers).. In other cases,' the movements are more large muscle 
based and simply learned (e.g. feeling' object s for texture, pouring liquids 
■and judging Che mass of art object by its heft). 

In general-, the teacher should take advantage of whatever oppor- 
tunities are available to involve students in psychomotor activities. By 
so doing, student skills can be practised and refined at a pace fitting 
to the student's own development. 

• » 

Because of the complex nature of psychomotor skill development 
there has been no attempt in this guide to provide a prescribed program 
in detail. However, some basic guidelines for skills which should be 
developed have been included in "the core program outlines. 
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ATTITUDES 



Attitudes often determine what we do in given situations. • Whether 
.we try something or give up, whether we consider something worth caring 
about or -unimportant ;* all of these are based on attitudes. The develop- 
ment of strong positive attitudes towards self and subject matter is 
one of the main gttels of all school programs. 

In* the elementary science program particular attitudes to be 
developed include: 

- an awareness, appreciation/ and interest" in the environment, and 
the need to display a responsible attitude toward its con- 
servation; * 

- an appreciation of the beauty, uniqueness, and interdependence of 
all living things; 

- an appreciation of science and the scientific enterprise in terms 
of the impact, it has made on our lives. f 

- an interest in the value of science, as a means of understanding 
the world; and 

- an awareness and concern. for the responsible use of energy- A 
resources. 




ERLC 



10 



15 



? 



In addition to. these attitudes, the teacher should also encourage 
the development of: ' 

\ 

- self-confidence on the part of students in their own developing 
abilities to explore and interpret objects and events in their 
own local environment; and 

- a continuing interest in each area of science studied. 

Development of attitudes in the classroom is usually based more on ' 
what we do than on what we say. Moral lectures on appropriate attitudes 
£>are not nearly as effective as the good example of a classroom teacher. 
Students use teachers as models; if they see teachers setting a good- ^ 
example, they will be influenced to do likewise. On the other hand, if 
students ^ee^a teacher who says one thing and does another, they may 
adopt this pattern of behaviour as well. 

For example, for^the c-lassroom teacher to convey !, an awareness and 
responsible use of energy resources' 1 it would be appropriate for students 
to see the teacher taking deliberate steps to turn off lights when not 
needed, close windows and doors, and making wise use of paper and other 
school resources. Having set a good example, it is then appropriate 
for the teacher to require a similar standard for students, and to 
build good habits that will reinforce a conservation attitude. 

To increase the depth of student attitudes, it may be'helpful to 
discuss some of the implications of our actions. For example, if the ^ 
class has been studying living things leading up to the development of 
an appreciation of the beauty, uniqueness and interdependence of all 
living things 11 it may be- appropriate to look at the students own impact 
on the school environment and the school yard. How aware are students 
of living things that are found in their own school yard? What effect 
do students have on flowers, trees, grass, earthworms and insects that 
may live in the yard? Are these living things to *be valued or should 
they just be taken for granted? 

The care given to living things kept^n the classroom is particularly 
important to attitude development. In the eyes of the student, what 
appears to be more important,, the welfare of the plant or animal kept in 
the class.room or the expediency of using the animal to teach a concept? 
Students will be sensitive to and aware of the approaches used by the 
teacher. If the teacher is concerned and sensitive, in time the 
students will be also. * , 




SCIENCE CONCEPTS / 

The elementary science program of studies focuses upon three major 
corkept areas: * > 

i) Matter and Energy 
ii) Living Things and Environment c 
in) Earth, Space and Time. 

For each Division, topics of study have been identified within 
• each of the concept areas. The student will have an opportunity to 
develop ah understanding of the nature of the world through the study 
of concepts in life science, physical science and 'earth-space sciences. 

The topics of study are intended to serve as a general survey of 
the concept areas identified. The intent is* to provide students with 
an introductory understanding of certain aspects of the concept area 
without delving into great detail or emphasis on abstract ideas. The 
developmental level of the student must be a prime consideration when 
presenting concepts that are of an abstract nature. Wherever possible 
the 'subject matter should be introduced through an activity based 
experience. 

Many of the concepts introduced in the elementary science program 
are further developed, .extended, or maintained in the Juniror High 
science program. It is at the Junior High grades or higher, in particular 
where concepts can be dealt with at a more abstract or complex manner. 
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PROGRAM STRUCTURE 



A. CORE-ELECTIVE FORMAT 

♦The program of studies consists of core and elective component 
the core program consists of skills, concepts and atti-tudes that are 
^tx> be learned and developed by alt elementary school students in AlbeVta. 
The suggested allocated time for teaching the core program should jan^e 
between 70-80£ of the total time allotted for science instruction* 

-The elective component provides an opportunity for teachers to 
choose frpm a variety of topics in order to complete* the program in the 
time given to elementary science. Teachers may select from chapters in 
text programs, appropriate commercial units of study, and locally* 
developed units. The intent of the elective component is to provide 
teachers with greater flexibility in planning jfheir programs to meet 
student needs and interests and to utilize local resources. 



B. RECOMMENDED MINIMUM TIME ALLOTMENTS 

The chart below describes the suggested time allotment for s 
elementary science by Grade 

% 

Grades 1,2: 75 min/wk 
4 Grades 3-6: 100 min/wk v • 

C. DIVISION SPECIFIC OBJECTIVES 

The program of studies defines the skills, content and attitudes 
to be developed and acquired at the end of each Division. Hence, the 
eurriculum" is Division specific and not .grade specific- Tt\is has been 
done to allow for selection from the prescribed resource alternatives. 
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D. LEARNING RESOURCES 



Four resource alternatives are provided: 



Resource Alternative One: 



Resource Alternative Two: 



Resource Alternative Three: 



Science, Berger, et al.-,' Houghton Mifflin 
Canada, J,td. , 1979. 

Addison*-Wesley Science, Rockcastle, et jlI. 
Addison-Vfesley Canada, Ltd., 1980. 

Le's Chemine de Science, Rockcastle, et 
French edition I Addison-Wesley Canada, Ltd 
1978. / 

Exploring Science, Blecha," et al.", Double- 
day Canada Ltd. , 1977. 



Resource Alternative Four: Multiple Reference 

(a) Examining Your Environment, Wentworth et al. , Holt, Rinehart 
and Winston, 1976-1977. 

i) Ecology of Your Community 
ii) - Mini Climates 

Hi) Pollution . ; 

iv) The Dandelion 

v) Birds 

vi) Your Senses 

vii) Small Creatures ■ ' \ 

viii) Mapping Small Places 

(b) 'Elementary Science' Study (ESS), Education Development Center, 

McGraw-Hill Ryerson, 1967-1975. 



- i)' Growing Seeds ' J 

ii) Light and Shadows ! 

itfj life of Beans and Peas 

iv) Clay Boats 

v) Sink or Float 

vi) Starting From Seeds 

• vii) Brine Shrimp 

viii) Gases and Airs 

ix) Balloons and Gases 

x) Changes 

xv) Attribute Games 

xii) Pond Water 

xiii) Small Things 

xiv) fee Cubes" 

xi)) Behavior of Mealworms 

xvi) Coloured Solutions 

xvii) 'Optics 9 ' 



r 
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xviii) Mystery Powders ' * 
. b Whistles and Strings 

.zx) Musical Instrument Recipe Book m 

x'xi) Batteries and Bulbs * ; 

Heating and Cooling 
xxiii) Kitchen Physics 
» ** 

t (c) Science in Action Series,' MacMillan, et al., McGraw-Hill 
Ryerson, 1,973-1976/ 

'%) • The Outdoors: Studies for Open Places 

iv) > The Outdoors: Studies for Woodlands 
Hi) Studying Birds 

\v) Studying Soil 
v) Studying Insects * ' 
vi) Studying Streams h 
vii) Studying Plants 
viii) Studying Mammals 

(d) Rand McNally SCIIS, Thier, et al. , Gage Publishing Co., 1978. 

'PhysicalAEarth Science Sequence* * 
Level 1 - Material Objects 
Level 2 - Interaction and Systems 
Level 3 - Subsystems and Variables 
Level 4 7 Relative Position and Motion 
Level 5 - Ene£$u Sources 
Level 6 - Sciembific Theories 

($) Science: A Process^ Approach II 

i) Grade 1 - Modules 1 to, 15 
ii) Grade 2 - Modules 16 to 30 * ( # 

Hi) Grade 3 -'Modules 31 to, 45 !• f 

(f) MacDonald 5/13 Science, Richards, et al.J GLC Publishers Ltd 
1973-76. * . • 

i) Early Experiences, Stage I I 

ii) Change 1 and 2 'and Background , * 

Hi) Early Exploitations - Using the Environment . 

iv) Investigations, Part' 1 and 2 

v) , Tackling Problems, Part :L and 2 

(g) Energy Literary 'Series Grades 1-6, S.R.A. Publishers, SEEDS 
Foundation. " < 



• ' ■ - r 
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RECOMMENDED RESOURCES FpR THE ELECTIVE 



Examining Your Environment, Wentworth, et al. , Holt, Rinehart and 
Winston, 1976-77. . ' f - 

/ 

i) Runmng Water m 
ii) Trees 1 

' Hi) Snow . and Ice " , 

iv) Astronomy • . . 

Elementary Science Qtudy (ESS) 3 Education Develoment Center, 4 
' • 1967-1975. . 

i) Structures % * 
ii) Batteries and Bulbs II 

Hi) Stream Tables 

iv) Rooks and Charts 

• v) Drops j Streams and Containers 1 , / 

vi) Pendulums > 
viif Mapping 

viii) Microgardening 

1 ixj S^gs arcc? Tadpoles 

x) Tracks 

xi) daytime Astronomy ■ 1 

Hi J Budding 'Twigs 

MacDonald 5/13 Science, Richards,, et al., GLC Publishers Ltd., 
1973-76. 

i) Time - Stages 1 and 2 (Background) 

ii) Trees - Stages* 1 and 2 * 
Hi) Ourselves - Stages 1 and 2 

iv) Minib easts - Stages 1 and 2 t ^ 

J/£ZX7£ Resource?*- Western Education Development. Group ,, University of 
British Columbia, 1973=^9. ^ 

i) There's Jflrt in the Forest 

ii) The SnotbsBaok 

Hi) Seeing Through Trees 

iv) The Pond Book 

v) 'The Creek Book 

vi) Science on- a Kite String 

vii) The Jolly Green Classroom ^ 
viii) Grounds for Erosvon 

ix) Classroom Cameras 
•x) Cast Your Class to the Wind 

xi) Kids and Kites 
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DIVISION ONE CORE CURRICULUM 



"The major emphasis of the Elementary Science program is on 
the development of the process skills [within the framework of an 
inquiry approach to teaching science. " 



KEY PROCESS SKILLlf: observing, measuring, classifying, communicating, 

inferring,* predicting." 
: j X 



* to be introduced toward the latter part of Division One.*' 

TbPIC OVERVIEW: For Division One xr 

A. Matter and Energy 

Properties of Objects' * . 

♦ Properties of Matter 
Energy 

B. Living Things and Environment 

* ■ , # 

Living Things 
Plants and Animals 
Environment 

C. 'Earth/Space/Time . 
Order and Time 



/ 



Note: For each topic of study-both the subject matter. arid skills to' 
be taught have been listed. An attempt has been made to in- 
elude appropriate attitude 'Statements, As* ^ell, elective ' 
j topics related to each area are suggested as possible ' 
extensions a£-*{ie core topics. The suggestions provided in 
the Comments and Poss.ible Elective sections are not 
^prescriptive in nature. 
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MATTER AND ENERGY - DIVISION I 



PROPERTIES OF OB JECTS 



Subject Matter 

Objects can.be identified, grouped and ordered on the Vasis of 
physical properties such as colour, hardness, size, shape, texture, mass, 
volume, -smell and sound. 



Skills ' ( • ' 

Students will: 

- OBSERVE, the properties of objects using their five senses. 

- .COMPARE, ORDER and CLASSIFY objects according to -one o.r more 
t properties. - 

- DESCRIBE and RECORD* their -obsd^ations of properties of objects, 



< Attitudes < , 

Students will develop ^n awareness 
6Z the importance of ^the five senses 
in helping people to find out about 
the world around .them. 



Comments 

Teachers may find the time devoted 
to this unit in some resources to 
be excessive. 

CAUTION: 

Children should be made aware of 
the dangers of tasting unknown 
substances, ' ' 



Possible Related Elective Topics 






Crystals * 


Soil studies 




Collections , of leaves 


Hand lens study. 




Rocks and -shells , s 


Attribute blocks 


* 




Magnets 
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MATTER AND ENERGY - DIVISION I 



PROPERTIES OF MATTER 



Subject Matter 



Matter occupies space, has m'ass- and can be classified into three 
distinct forms. Solids, liquids and gases each have distinctive properties. 
Solids tend to retain their shape." Liquids take the shape of their con- , 
tainer, can be poured and -form drops. Gases occupy space, exert pressure 
and. some are odorless as well as colorless. Matter, can- undergo changes 
when properties such .as size, shape and state change. 



Skills 

Students will: * - .- r 

- CLASSIFY given material^ as solids y r liqul'ds ' or gases. - 

OBSERVE properties and behavior of solids and CLASSIFY them According 

to : - v 
3) metallic - non-metallic 
b) float sirik ' ^ 
' *c) "soluble - insoluble f ' * 

-d) magnetic noa-magne tic 

- OBSERVE samples of liquids and CLASSIFY J:hem according to the degree 

of other properties such as: _ 1 

a) colour " , H • ' " 

b) transparendy to light " „ 

c) viscosity . • ¥ ■« ' - 

- OBSERVE and DESCRIBE matter undergoing changes such as freezing, 

melting, evaporating, hearing,* cooling. - 

- OBSERVE that i*ases odcupy space and exert pressure. f 

- MEASURE and >QOMPARE masses, and volumes of samples of master. , x ' 
DEMONSTRATE various methods of orgjU*4zing and displaying information 

gathered. 
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Atiiiuaes r 

Students will understand the im- 
' portance of gathering information 
thrpu'gh various tests to determine ' 
characteristics of a substance, 
$ 


Comments ' ^ 

Kitchen and household items are 
a relevant source of materials for 
this unit. . 

•Children can cons t^wot cinml'o Ki5 1 an^ot 
using readily available classroom' 
materials. - • % 

Activities using eye droppers, balances, 
uciuu icuo , aevejLop necessary 
. psychomotor skills. 


\ 


r 1 


* * 


Possible Related Elective topics 




Magnfets, 


".Rocks 


Crystals f 


Candles 




Balances . 

< 
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DIVISION I 



■-> r 



ENERGY 



Subjgei Matter 



Heat light, "sound and electricity^are commonly recognized forrfs of 
energy. The sun is identified as the primary source^ f the earth s energy 
(both heat' and light) as all plants and animals <use its energy. Humans 
are capable of regulating their use of energy. . ' 



Skills 

Students* will 

- NAME, DESCRIBE and GLASSIFY some sources and forms of energy (heat, 

light, sound, electricity). ^ 

- MEASURE changes in heat energy using a thermometer. 

- DESCRIBE, COMPARE and DEMONSTRATE behaviors that conserve energy in 

their environment * f 

- IDENTIFY the sun as the primary source of the earth s energy. 

- DESCRIBE and -DEMONSTRATE ways we use energy in our daily lives. 



Attitudes 

Students, will develop ,an awareness 
of ttie importance of the sun as an 
energy source for living things- 
Develop* an awareness that they can 
exhibit behaviors that ■ demonstrate 
responsible use of energy ♦ 



Comments 

Behaviors that demonstrate re- 
sponsible .use of energy should 
be stressed. 

i 

Alberta Energy materials or locally 
develbped units are excellent 
resources for this topic. t 



Possible Related Elective Topics 

Seasonal changes 



Light 
Shadows 



^4- 
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LIVING THINGS AND ENVIRONMENT - DIVISION I 

' : 1 2 1 i ' 

LIVING THINGS 



Subject Matter 

All those things which require food and water, -grow and reproduce are 
classified as living. Objects not having all of these properties are classed 
as non-living. 



7 



Skills 

Students will: 

- CLASSIFY objects as living and non-living. 

- OBSERVE, DESCRIBE and CLASSIFY living things according "to their unique 

characteristics and behaviors. ' 



T 



Attitudes 

Appreciate the importance of collect-^ 
ing and organizing data. 

Appreciate the uniqueness uDf living 
things and the value of life. 



Comments 

The Flora and Fauna ^ Alberta 
Heritage Learning Resources Kit 4 
provides ( the teacher with a variety 
of photographic material tha^fc can 
be used for topics in the Living 
Things and Environment section. 
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LIVING THINGS AND ENVIRONMENT - DIVISION I 



PLANTS AND ANIMALS 



Subject Matter 

/Plants and animals are living organisms. Each has its specific 
characteristics arTd particular needs .to sustain life. As living things, 
-all plants and animals grow, require food,' water and air, respond to 
their environment and reproduce their own kind. Plants differ frpm 
animals in specific ways relative to the food they eat, how they 'obtain 
it, react to stimuli and move. Plants and animals live in the habitat 
for which they are best suited. 



' Skills 

Students, will: 1 * 

- CLASSIFY living things as plants or aaimals. 

- DESCRIBE and CLASSIFY plants and animals in various ways, e.g. locomotion, 

habitat, groups with" common characteristics. 

- OBSERVE, MEASURE, DESCRIBE and RECORD stages in growth of plants. 

- OBSERVE and DESCRIBE characteristics of seeds," e.g., size, shape, 

dispersal. ■ / y 

- DESCRIBE proper care of plants and animals such as pets. 



Attitudes 

Students will develop a sensitivity 
and respect for living things. 

Develop a positive attitude about 
the importance of providing necessary 
'.care for living things. , 



Comments 

Students should have the opportunity 

"of planting seeds and caring for 

plants themselves. 

j **" 
Children at this age welcome the 

responsibility of caring for ' classroom , 

animals and plants. v j . 

Construction of classroom tert;aria , 
and/61; aquaria can promot investigation # 
of different habitats and stimulate 
class interest. 
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CAUTION: , Teachers need to be aware 
of student allergies to plants- and 
animals before introducing these into 
the classroom. 



Possible Related Elective Topics 

* 

Alberta Flora and Fauna units 
Pets ' ^ 
.Classroom animals 
Indepth study of a particular 
species (e.g. Alberta's 
provincial bird) 



Terraxia/ aquaria 
Trees 

Life cycles ( e.g*. , brine shrimp, 
mealworms) . 




9 ' 

EMC 



*' 27 



32 



4< f 



LIVING THINGS AND ENVIRONMENT - DIVISION I 

. , i . 



ENVIRONMENT 



Subject Matter 



Our environment includes all of pur surroundings, both man-made and 
natural. It plays an important role in our lives. Humans can change the , ; 
environment in many ways. 



Skills . . 

Students will: , 

~' OBSERVE, IDENTIFY and DESCRIBE those changes' in the enviroriment^hat 
have resulted from man's activities. ' t V 

- INFER the consequences or outcomes 6'f changes, both man-made a£d 

natural, which' occur in the environment. ♦ 

- IDENTIFY various parts of an environment and begin to infer their 

interdependence. 

: 1 — — ■ : 



Attitudes 

Students will develop an awareness 
and sensitivity toward the epviron- 
ment and begin to Recognize inter- 
dependencies. 

Appreciate the , importance of actively 
participating in the protection and 
improvement of the environment.' 



Comments < 

This topic, should be dealt with 
primarily through outdoor studies - 
and interaction with the environment. 

Recommended use of outside resource 
people -e.g., 

- Fish and Wildlife 

- Alberta ..Environment 



Possible Related Elective Topics 

Different environments (e.g. desert, 
prairie, forest, alpine) 
Animal 0 studies 
Soil. studies 



Wintey studies . 
Environmental studies (e.g. pond water, 
streams, pollution) 



ERIC 
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EAfrTH, SPAQE, TIME - biyiSION 1 



ORDER AND TIME 



- o 



Subject Matter 

Events may be regular or irregular in frequency^ order. Some events 
occur in sequences that have- varying time durations. Some' changes such as 
freezing and melting, are reversible,, and others, . such as' rusting and rotting ■ 
are not reversible. - ' • 61 



Skills 



- Students will r 

- OBSERVE, DESCRIBE, MEASURE and RECORD changes that occur in their" 

environment,. 

- OBSERVE, DESCRIBE and MEASURE changes that occur overt varying periods 

of time. • . ♦ 

~ °5? ERVE » DESCRIBE and ORDER changes that occur in ? regular pattern. 

- INTER that observed changes may be classified as. reversible. 



Attitudes ' 

Appreciate the importance of collect- 
ing, organizing and recording data. 

Recognize the continuity and in7 ■ 
evitability of change. 



Comments 

Examples of changes that the students 
could investigate are day/night, 
seasons, weather, plant and animal 
growth, freezing/ melting, rusting/ 
rotting, crystal,and mold growth, 
and erosion. * ■ , 



Possible Related Elective Topics 



Crystals 

Dino.saurs 

Fossils 



Seasons 
Molds 

Stream study. 
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EARTH, SPACE, TIME - DIVISION I 



ELECTRICITY 



Subject Matter 

Electricity is a form, of energy that can be transmitted through a 
variety of materials. Simple electric circuits can be constructed using 
a Bulb, wire and a cell. In a simple circuit, components of the system 
can be manipulated to demonstrate their effect on the circuit. Circuits 
can be open (incomplete) or closed (complete) . Certain materials are 
better conductors of electrical* energy than others. 



Skills 

Students will: 1 ' 

- CONSTRUCT simple electric circuits using a bulb, wire and a cell. 

- CONSTRUCT and DEFINE OPERATIONALLY open an4 closed circuits. 

- CONTROL VARIABLES in a simple circuit to show their effect on the 

circuit. ^ . 

-'PREDICT the effects, on simple circuits when bulbs, wire and cells 
are connected in different ways.. • . - * . 

- INFER the path that electricity travels in, hidden circuits. 

*- TEST the transmission of electricity through a, variety of materials J 
and INFER that some materials Conduct electricity better than " J> 
others. - 



Attitudes 

Appreciate safe use of electricity, 
Appreciation for increasing import- 
ance and role oM electricity in 
related technologies'. 



Comments c 

Students should have experience in 
using batteries, bulbs "and wire in 
exploring different ways to make > 
simple circuits.* 'Such experiences 
will not only aid learning* but also . 
help students develop psychomotor skills. 

CAUTION: * Electrical sources should 
be limited to dry cells. ^ 



Possible Related Elective Topics 

Magnets and electromagnets •* Constructing electrical models 
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DIVISION TWO CORE CURRICULUM 



m "The major emphasis K of the Elementary Science, program is on* the 
development of the, process skills within. the framework of an -inquiry ( 
approach to teaching science. 99 * 



PROCESS SKILLSy observing, measuring, tlassifying, communicating, inferring, . 
/ predicting, controlling variables, interpreting data, 

defining operationally,- formulating models,* hypothesizing** 
experimenting.* - 



* to be introduced 'with lighter emphasis 

s * 

,TOPIC OVERVIEW FOR DIVISION TOO * k 

* ■* 

A. Matter- and Energy * > ' 

Changes Tti fatter » 
> Sound * , . , 4 

Light * * 
Electricity » , " 

Energy Resources arid , ^ 

Conservation „ , "\ 

I [ 

B. Living Things and EnviVonment 

r Environmental Factors 

Adaptations k * » 

Ecosystems and Environment k • - 

* *\ \ J* 

C. ^Earth/Space/Time f ^ 

Weather 

<, Water and Land k 

Note: For each topic of study both the subject matter and skills to be , y,^ 
taught have .been listed, An attempt has been made to include . 
appropriate attitude statements. I As we'll, elective topics related 
to each ar.ea are suggested as possible extension of -the core topics. 
The suggestions provided in the Comments and- Possible Elective 
sections are not Descriptive in nature. 

* C *• 
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MATTER AND ENERGY - DIVISION II 



CHANGES IN MATTER 

j 1 ■ « ■ ; = — : 

Subject Matter * ' 

Matter can be changed in sh^pe, size, state, and composition. Energy 
is involved in every change in matter, and in such changes some energy, is 
lost to our use. Adding energy may result in changes of physical properties 
as well as charrges of state such as meltipg and evaporating. Removing 
energy leads to condensing and freezing as well as size changes. Changes 
of shape, size. a**d state are usually easily reversed.* Changes of 
composition such as rusting or burning usually involve relatively larger 
amounts of energy and are not easily reversed. ~ , 1 



Skills , 

Students will ; < • 

- OBSERVE, DESCRIBE and INFER changes? in the state, shape, size and 

composition of matter, ' * «, 
INFER that change has taken place by using such indicators as * 
litmus or BTB. • , 

- OBSERVE that heating matter results fh expansion and cooling results' 

in contraction. 

- OBSERVE processes s^ch as rusting and burning and INFER that such 

processes result in changes in composition because they are not 
easily reversed. 

- OBSERVE process such as melting/evaporating, f reezing/condensing 

and INFER that such processes ■ r*esult in chaages in state, shape 
1 or size because they are easily reversible. <, 

: i *=l! . 



Comments 

Students will have difficulty recognizing 
that energy is conserved,:^ most changes, 
or that'it is involved in such processes 
as rusting^ "It is not easily measurable 
or observed in many cases. Note that 
expansion of water when it freezes is a , 
rare exception to the common occurrence ( 
of matter contracting when cooled. 



. Attitudes 

Recognize that change continues 
to take place in their environ- 
ment. 




32 



37 



CAUTION: Safety considerations are 
important when dealing with very cold 
or very hot materials. 



Possible Related Elective Topics 

Crystals 
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MATTER AND ENERGY - DIVISION II 



SOUND 



Subject Matter 



Sound is a form of energy produced by vibrating objects. Sound travels 
only through matter and in all directions from the source. Sound may be 
transmitted, reflected, or absorbed. Materials differ in their ability to 
transmit sound-. Jhe loudness of a sound decreases with the distance from 
the source. Sounds that are unpleasant-because of loudness and v ofcheT v ~ 
characteristics are termed noise. 



Skills 



Students will: 



- OBSERVE, DESCRIBE and ^DEMONSTRATE conditions necessary to produce sound. 

- IDENTIFY and CONTROL variables - that causejzhanges in 3oundr ' 

- OBSERVE and INFER 'that solids transmit sound better than liquids and 

gases . ' . * "... 

- OBSERVE that sound" becomes less audible as the distance from the 

source increases*. . ■ ' b \ 

- DEMONSTRATE , that materials vary 'in their ability to transmit, reflect 

or, absorb sound. ; 
-r DESCRIBE some of the possible effects that sound of various kinds 
has on people and the environment. . , 



Attitudes r 

Develop positive attitude con- 
cerning the impact of excessive 
^ound on our health and .well 
being." 



Comments 

,The *Last item in Subject Matter yill allow 
Students an opportunity to explore pleasant 
aspects of sound (e.g., music) „as well as 
identify and disCu t ss sources of noise, and 
the impact noise* has on people and the 
jenvironment 



Possible Related Elective Topics 



Noise pollution 



.Making simple mus ileal instruments 
\ Acoustics ' 



f 
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MATTER AND ENERGY - DIVISION II 



LIGHT 



Subject Matter 

Li^ht is a form of energy that tends to travel in straight lines and 
can be reflected, refracted and absorbed." Materials differ in their 
ability to influence light. The intensity of light decreases with the * 
distance from the source. White light is a combination of .all the colours 
of the spectrum. Pris'ms, lenses, and mirrors influence ths behavior of 
light. '\ . 



Skills * ' 

♦ 

Students will: r 

- DEMONSTRATE that a beam of light can be reflected or refracted, and the 

degree to which this happen§ depends on the colour, lus.tre and compo- 
sition of the material. 

- OBSERVE. that an Object can be seen when it reflects light, oris a 

source of light. , % . 

- 'OBSERVE light reflecting off a mirror and INFER that light usually . 
" travels in a straight line. 

- PREDICT possible paths of light under various condition3. 
OBSERVE that lighf becomes less intense as the distance between the 

observation and tjie source increases. 

- OBSERVE and DESCRIBE the effect that, lenses, mirrors and prisms have 

on light. , 



Attitudes 

Students will develop an appre- 
ciation of instances where light 
and bppics are useful *in every- ' 
day life. 

Valu§ the Importance of the eye,.' 
understand the problem^ ac- 
companying blindness and^ obey 
eye safety principles and 
practices. 



Comments 

^t is advisable to use a clear aquarium 
or vertical filament bulb in your light 
box for light refraction investigations. 

Activities using lenses , . prisms , mirrors 
^mirror cards) help students develop 
psychomotor skills, 

CAUTION: * Instruct the ^children not 
to observe direct stfnlight. 
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Possible Related Elective Topics 

Pinhole photography 



Optical illusions 
Study of the spectruirr' 



\ 
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MATTER AND ENERGY - DIVISION II 



ENERGY RESOURCES AND 7 CONSERVATION 



Subject Matter 



4 



Energy exists in many forms and can be classified 'as renewable or 
nonrenewable. Alternative energy resources include: 'wind, ruhning, water, 
biomass, solar and nuclear. ' Intensiye energy use .by man has resulted in 
changes in the environment. . Conservation of energy and development. of 
•alternative sources are essential to our future well-being 



Skills / • 

Students will: 

- IDENTIFY and DESCRIBE examples of energy forms 3 and uses. 

- CLASSI'FY energy resources as renewable or nonrenewable. 

- COMPARE alternative energy spurces, e.g., solar, wind#and nuclear 

energy. _ * 

- GATHER, ORGANIZE and INTERPRET data' about energy use and INFER the 

effects of this use on the environment. * 

- DEMONSTRATE ways in which energy use can be conserved in the home and 

the school. ' - 



Attitudes 

Develop an awareness that can 
exhibit behaviours that demon- 
strate responsible use nf 
energy . 



Comments 

This topic is conducive to integration 
with Social Studies. Principles of 
conservation are readily adapted to 
daily behaviours in the classroom ' 
- such as turning out lights, etc 



Possible Related Elective Topics 

Models of solar "collectors 



Hot dog cookers 
Windmills ^ 



LIVING THINGS AND ENVIRONMENT - DIVISION II 



ENVIRONMENTAL FACTORS 



Subject Matter \ 

Organisms live in habitats that have environmental factors favourable 
to their survival. These environmental factors include temperature., light 
and moisture. Organisms respond to changes in the environmental factors 
within their habitat. 



Skills . 

Students '".11: , ' 

- DESIGN and CONSTRUCT systems to determine how organisms respond to 

changes in their environment. 

- CONTROL VARIABLES such as temperature, light and moisture and describe 

the response of the organisms to these changes. 
INFER the types of natural habitats of organisms on the basis of their 
response to factors such as temperature, light and moisture. 



Attitudes 

Acquire a sensitivity for the 
nature of systems. Recognize the 
importance of considering the 
interdependence of environmental 
factors. 



Comments 

Students should have experiences in 
planning and arranging ways to find 
out how organisms such as mealworms 
respond to variations in environmental 
factors like temperature, light and 
moisture. 



Possible Related Elective Topics 



Investigate small animals and 
their habitatis - in the students 1 
immediate environment. 



Plan and construct aquaria or t§rraria to 
house simple organisms; use previously 
learned skills to care for small 
organisms. 
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LIVING THI NGS AND ENVIRONMENT^ - DIVISION II 

ADAPTATIONS 



Subject Matter 

4 

Structural or behavioral adaptations on characteristics of plants and 
animals, in resppnse to environmental stimuli, which contribute to their 
continued survival. Adaptations help protect' organisms from predators, 
get food, eat and move. 

/ ' Migration is a behavioral adaptation,' while protective coloration or 
camouflage is a structural adaptation. 

* • 

Some organisms develop through stages of a lif e ^cycle with each stage 
exhibiting special adaptive characteristics. 

Plant and animal adaptations can form the basis for classifications 
such as predator - prey, herbivore - omnivore - carnivore. 



Skills 

Students will : 

- OBSERVE plant and animal characteristics and behaviors and INFER their 

adaptive function, 

- CLASSIFY adaptations as behavioral or structu|jgl. 

- TRACE the life cycle of an organism and DESCRIBE the special adaptive 
characteristics at each stage, ^ 

CLASSIFY animals as predator or prey on the basis of their special 
adaptations. 



Attitudes 

Individual projects on plants 
~or animals and their adaptive, 
characteristics , 



Comments 

Students should have the opportunity 
to make personal observations of life 
.cyples or organisms such -as frogs,' 
mealworms and brine' shrimp. 

Students could design an imaginary 
plant or animal which^is adapted tolT 
certain environment. 
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LIVING THINGS AND ENVIRONMENT - DIVISION II 



ENVIRONMENT AND ECOSYSTEMS 



Subject Matter 

c 

The earth environment influences and is influenced by physical factors 
of weather, radiation. and by life forms, particularly humans. In the total 
earth environment changes seem tb be occuring in the composition of the 
atmosphere, the quality of the water and the productivity of the land due 
to man's impact. The well-being of all living things is determined by the ^ 
combined effects of all environmental factors. 

• ' The interaction of all factors involving communities of living 
things may be studied as an ecosystem where populations share resources 
* of matter and energy in meeting survival needs and maintaining continuity 
of the community/ \ 



Skills 

Studeifts will: * 

* 

- OBSERVE and DESCRIBE characteristics of a local environment. 

- COLLECT and RECfl&D informatioa regarding thTe interacting factors 

within an environment, 

- CLASSIFY components of an environment as living or non-living. 

- CLASSIFY living components of an environment as* producer, consumer 

or decomposer. 

r INFER interactions and inter-relationships to describe a food chain 
within an environment. 

- IDENTIFY possible causes of change in a particular, system. 

- INFER possible effects of changes which may occur in an ecosystem. 



Attitudes 

Awareness of the wholeness of our 
environment and the- importance of 
each component upon other com- 
ponents and the entire environ- 
ment. 1 

Sensitivity to the special in- 
fluence of man knd 'his activities 
on -the environment as a "whole. 

Sensitivity to the consequence 
of some -of the changes wrought 
by man upon certain species , of 
plant and animal. 



Comments 

Field trips to explore a variety of 
environments, the building and 
maintenance of terraria and aquaria 
in the classroom and the study of 
the characteristics of certain 
regions through films and slide 
series will increase student 
motivation and enhance the student's 
•comprehension. Reports and projects 
by students deriving from these 
studies provide opportunity to apply 
learning to familiar situations. 
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Possible Related Elective Topics 

Studies of population^ 
e.g. dandelions 



Impact, studies of *local environments, 



< 




ERIC 



' 46 



41 



EARTH,* SPACE, TIME - DIVISION II 



WEATHER 



Subject Matter 



Changes in temperature, humidity and pressure in the atmosphere contribute 
to the pattern of weather we experie'nce. Weather factors can be_ measured 
with various instruments such as thermometers, anemometers, barometers, and « 
rain gauges. . 



Skills 



Students will: 



- GATHER, RECORD and GRAPH weather data and on the basis of previous patterns 

PREDIGT* possible future weather conditions. 

- CONSTRUCT simple weather ^instruments and use them to measure and record 

weather factors. * ■ ^ 



Attitudes 

Since weather phenomena' involve 
the complex interaction of several 
factors students should rec- 
ognize that. forecasts are 
guesses at best and may well 
apply to small regions within 
the forecast area. 



Comments 

Students can use .records of weather 
factors in a local designated area to 
develop a climate profile for that^area. 
Students can compare their observation 
of weather factors ^ith average values 
over time (climate) to show both trends 
and fluctuations . 



Possible Related Elective Topics 



Mini-climate studies 

. ■/ 
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EARTH, SPACE, TIME- DIVISION II 



WATER AND LAND 



Subject Matter 

Wind and running water change the land surface through erosion and 
deposition. The quality of the water is a'ffected by its own erosive 
action and by human activity. 



Skills 

Students- will : 

- OBSERVE and DESCRIBE chapges in physical features of the earth and 

INFER that the earth's surface is in continuous change. 

- OBSERVE changes in the surface of the land caused by wind and running 

water and INFER that these have altered some of our major 'land 
forms over time. 

- OBSERVE and INFER the stages (phases) of the water cycle. 

- OBSERVE, DESCRIBE and INFER that the quality of water (and water 

systems) is influenced by natural phenomena and human activity. 



Attitudes 

Awareness Of the constructive and 
distinctive changes continually 
taking place through erosion ^apd 
deposition and the enhancement 
of these effects from human ' , 
activity. Sensitivity to the 
total consequiences of the re- 
duction in quality of water and 
the. loss of soil. 



Comments 

*P)is topic is ideally suited to out- 
of-classroom activities and studies 
extended over the year. Comparison 
of a series of photographs of an 
area which has beet) eroded will allow, 
students to effectively extend the 
observation time of these slow 
processes* ^ 
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ELECTIVES 



I. NATURE OF THE ELECTIVE ' . 

1. * The elective portion of the program should comprise approximately 20%- 

30% of the instructional time allotted for elementary science. m 

t * 

2. The elective portion of the program can be covered on a regular basis 
throughout the school term(e.g. once a week, twice a month), o.r be . 
consolidated into larger blocks, of .titiA (e.g-, 2-week units). 

3. The context of the elective may be: ' , 

a) an extension of the subject matter in any of the core topic 
areas. 

b) a content area not prescribed as a core topic area but 
' covered by the text series being used. 

*c) locally developed units as determined by the teacher er 
school system. . , 

*d) determined by student and/or teacher interests. 



NOTE: The elective component is a mandatory requirement of 
the elementary science program of studies. Elective 
topics should be chosen in accordance with the guide- 
lines above. 



* -The Flora and Fauna of Alberta Kit can be resequenced for use as 
elective topics. 
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II. SUGGESTED ELECTIVE TOPICS' 



Suggested 

Topic • . Division m Suggested Resources 



1 . Trees 



Division 1 



Division 2 



'2. Mapping 



3. Winter Studies 



Division 1 
Division 2 
Division 1 

Division 2 



4. Crystals . Division 1 

Diyision 2 

5« Rocks and Minerals Division 1 

s Division 2 

6, Soil Studies " Division 1 

v 

Division 2 



7. indepth Life Division 1 & 

Studies, e.g. fish Division 2 
reptiles, insects 
birds, mammals, 
dinosaurs , plants' 
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'Budding, Twigs - ESS 
Trees - 5/13 

Forest Appreciation - WEDGE- 

Trees - EYE 
Budding Twigs - ESS 
Studies for „Wooc] lands 

- Ryerson 
Flora & Fauna Kit 
Seeing Through Trees ■ 

- WEDGE 

Mapping - ESS. , 

Mapping Small Places - EYE 

Snow and Ice - EYE 
Miniclimates - EYE 

Snow and Ice - EYE 
Miniclimates - EYE 
The Snow Book - WEDGE 

Library references 

Library references 

Rocks and Charts - ESS 

r 

Rocks anci Charts - ESS 

There's Dirt in the Forest 
- WEDGE 



Studying Soil - Ryerson 
Running Water - EYE 
Grounds for Erosion - WEDGE 

Flora & F&una Kit 
Question Mark Trail 
Trees - 5/13 
Eggs and Tadpoles - ESS 
Small Creatures 
Dandelion - EYE 

Cont'd 



Suggested 

Topic " > Division -Suggested Resources 

Studying Mammals - Ryerson 
Studying Insects - Ryerson 
Studying Birds - Ryerson 
^ , * ' Studying Plants - Ryerson 

Mealworms EYE 
■ " „ Brine Shrimp - ESS 

Birds - EYE 

Life of Beans and Peas - ESS 
> > Microgardening - ESS 

V Minibeasts - 5/13 Series 

4 The Jolly Green - Classroom 

s # * WEDGE 

8. Dinosaurs ' Division 1 Library referenced 

9. Fossils Division. 2 b Library references 

iO. Environmental Division 1 & Tracks - ESS 

Studies Division 2' Pond Water - ESS * . 

Studies for Open Places 
* - Ryerson 

Studies for Woodlands 

- Ryerson 
Studying Streams - Ryerson 
Flora & Fauna Kit 
Miniclimates - EYE 
Ecology of- Your Community 

- EYE 

t , PoTiutipn - EYE 

Minibeasts - 5/13 
Stream Tables - ESS s 
Running- W^ter - EYE . 
J The Pond Book - WEDGE 

The Creek Book - WEDGE 
Science on a Kite String 

-"WEDGE 
There 1 s Dist in the Forest 
<& - WEDGE 

Cast Your Class to the Wind 
" - WEbGE 

LI. Space Travel Division 1 Library references 

Flight 

Divisibn 2 ' f Librar^ref erences 

, Cont'd 



/ 
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Topic 



Suggested 
Division 



/suggested Resources 



12. Microscope Studies Division 2 

13. Light and Shadows Division 1 

Division 2 

14. Astronomy Division 2 

15. Simple Machines Division 1 



16. 

17. 
18. 

19 



Magnetism 
Electromagnets 

Heat, 

Populations 



Division 2 

Division 1 
Division 2* 

Division 2 

Division 1 

Division 2 

Projects • Division 1 

- collections 

- Science Fair 

- constructing 

models 

- care of living \ Division 2 

things 

- consumer 
product testing 

- student interest < 



Small Things - ESS 
Microgardening - ESS 
Cells - text resources 

Light and Shadows - ESS 

Optics - ESS 

Daytime Astronomy - ESS 
Astronomy - EYE 
Text resources 



Hearing and Cooling - ESS 
The Dandelion - EYE 



Drops, Streams and Containers 

- ESS ■ ■ m r ' 
Pendulums - ESS 

Time - 5/13 

Batteries and Bulbs II 

- ESS 

-Science on a Kite String 

- WEDGE 

Classroom Cameras - WEDGE 
Kids and Kites - WEDGE 




ORGANIZATION FOR 
INSTRUCTION 



A. INSTRUCTIONAL STRATEGIES 

Bach learning experience is based, at least in part, on a direct" 
learning situation. In each experience the child is confronted with a 
new situation or new materials which he explores, sometimes freely and 
at other times within a structured learning activity. < Through this x 
manipulation of materials the child is given opportunities to apply , 
the process skills: observing, classifying/ measuring and so on. 
Development of t-hese skills is in part spontaneous and in part guided by 
the teacher through the use of focussing questions and directed activity 
tasks . , , . 

Following from the experience, one or more main ideas or concepts 
emerges. Thesfc concepts can be developed verbally, * first by giving 
students opportunities to discuss the specifics of their experiences 
then by class discussion of the larger ideas or concepts that are in- 
volved. Once established, the range and limits of the new concept should 
be explored. The extension of the concept or idea may involve further 
activities and application of process, skills, or it may involve extending 
the experience through reading, discussion or use of audio-visual 
materials. < 

The emphasis on process skill development through a student activity 
approach may require changes in instructional strategies. There will be 
an increased eftphasis on: 

i) . individual group activities, 
ii) handling of equipment and materials which will necessitate 

greater demands on ability to organize and distribute equip- 
ment and" materials . « 
iii) outdoor studies, 
iv) student participation and less emphasis on teacher demonstra- 
tions . 

v) integration with other subject areas. ' ' 

Teachers doing activity-based science for the £irst time should 
proceed slowly in terms of initially setting simple tasks 'that can be 
done in a short period of time before pursuing a strong activity pro- 
gram. This allows opportunity for developing discipline and control, 
organizing materials and training students' in activity^ science in terms 
of expectations regarding performance, conduct, and safety. 

Being organized in terms of equipment is* a key factor in the success 
of an activity program. This includes storage of equipment, access to 
materials by students, methods of distributing resources, clean-up and' * 
returning equipment to the appropriate place. 
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The skills and 'subject matter of the new program provide ample 
opportunity for integration with other subject areas. The teacher- 
should- plan to develop certain concepts in mathematics (e.g. graphic . 
measuring) through appropriate science activities. In the sane way • • 
science can be integrated with social stucies\p.g. study. of resources 
pi £h grade 4 using a decision-making social actia^ model. 

Integration and interdisciplinary approaches provide more instruc- 
tional time for science sincelth'e process skills in science are basically 
Similar to those being developed in the other subject areas (e.g. commun- 
ication skills in language arts, measuring $kills_in mathematics, etc.). 

I; > \ 

The teacher 's edition 'of each of the" resource alternatives provides 
fairly detailed information regarding: " 

i) advance preparations * 

ii) grouping of students for particular activities 

iii) equipment/facility needs v ' " ■ 

iv) instructional strategies to be used 
v> * background information 
vi) . evaluation » 

vii) integration 

viii) extension and enrichment. 



B. ALLOCATION OF TIME 




The activity-oriented 
program 'requires ample 
time within the scienc? 
period for activities to be 
carried but to. completion. 
'It is strongly advised"' 
that school systems follow 
the recommended nrjLnimum f 
time allotments suggested 
earlier in the curriculum 
guidajffor Divisions 1 and 

2/ ?. % :\ . , - . ^ 

Specific time, allot- > ' 
nents for each lesson are* 
. sugges-ted by the authors 
in the teachers 1 £dition 
bf ifche textbook. The 
time-allotted for a 
science period should be 
ample to conduct the 
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activities. This may require that occas ionally * the science period may 
,have to be extended. 

C. CLASSROOM ORGANIZATION * 

Class size is a major factor in any activity-oriented program. 
!Vhile smaller class sizes provide certain advantages in organizing for 
instruction, careful -planning and preparation on the part of the teacher 
can ensure success with large" classes . Several. guidelines are .suggested 
in terms of "doing activity science" witji large classes. These are: 

i) use of small groups with the, task or activity clearly out- 
lined and the expected outcome understood 
ii) proceeding slowly through activities, one task at a time 
iii) splitting the class so that '"one group'does activities while 
another group is involved in seat work (reading, research, 
discussion, etc.) ^ 




For split grades it is recommended that- cycling .of te.xt resources! \ 
not be used (e.g. use of grade 5 .resources in grade 4 and grade 4 resources 
in grade 5). It is recommended that" Alternatives be considered 



for split grades. These include:' 



i) covering half of the concept strands or themes of a particular f 
resource but over two grades, e.g. for a grade 4-5 split using 
. Houghton Mifflin cover the Living Objects and Order in Space/ 
y ime themes for grade 4 and 5 in the first year and th& follow- 
ing year cover Change and Interaction and Structural Patterns 
themes for grades A and 5. " 
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ii) having the system determine one set of core topics td be 

covered during the first year of the split class and another 
set of -topics the second year. This requires system planning 
and organization. * 



D. CLASSROOM MANAGEMENT 

In the science programs outlined in this guide, students learn by m 
becoming active participants in the learning process. This learning 
process takes a variety of forms including viewing, listening, reading, 
writing and discussing as well as direct hands-on learning experiences. 

The teacher's role is mainly to guide and manage the total learning 
process rather than to be primarily a source of information. Effective 
management of -the science classroom is thus critically important, to the 
program's success. Following are some suggestions for effective manage- 
ment that have been found to be helpful. . • 

1 . Be Well Prepared 

- Check that all needed materials are available for each activity. 

- Become -familiar with each activity by trying it out in advance. 

- Prepare and assemble materials in advance. 
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2 - Use a Variety of Materials and Approaches , 

- Combine investigative problem solving activities»with the related 
* language skills of listening, reading, writing and speaking. 

- - Use a variety of manipulative materials and equipment. 
--.Use reading materials for supporting and reinforcing learning.' 

- Use audio-visual materials for introduction, reinforcement and 
extension of learning activities. 

3 .' Establish; Routines 

'< ' • ' i * ■ < 

- Establish routines to handle events that cpme up. regularly rather 
than deal with every event separately. Routines should be 
established for: - where materials are stored 

- how materials are to be gathered and used 

- how groups are to be formed 

- how groups should work 

- clean-up procedures 

- format of written work, etc. 

- safe practices and procedures 
z student conduct. 

4 - Establish a, Clear Sense of Purpose 

- Be sure that the purpose of eacji lesson activity is understood 
before the activity is begun. 

- Ensure that students follow through with assigned hands-on and 
written work. . ' 

- Establish a reasonable standard for written 1 work . 

- Provide frequent praise and reinforcement to students, 
r Evaluate student , learning frequently. 

5 - Provide Opp ortunities for Independent Thought and Expression 

- Allow as much independent and small group work with material as 
possible. 

- Ask questions th§t encourage creative or higher levels of thinking 
rather than just the recall of information."* 

- When asking questions, HI low time for students to think before 
asking for a response. 

- Set tasks that allow more than one, method of Solution and encourkoe 
' students to come up with their own approach. 

- Use problem solving situations where the answer or solution is not 
evident or may have many solutions possible. 

- Provide opportunities for individual" or group projects. 

- Use student ideas for designing classroom experiments and 
evaluating those experiments. 

- Show interest in student questions and concerns. 
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•Be Empathetic 

- Encourage tolerance of different viewpoints, 

- Help children relax a>*d laugh off frustrations. 

- Help students enjoy "the\ wonder of science. , 

- Use puzzles, special pojems, or stories to .add variety. 



E. FACILITIES AND MATERIALS ORGANIZATION 

'A science laboratory would be useful but not essential. While- 
facilities with sinks, running water, growing , stations, etc., are ideal, 
the program can be carried out in a regular classroom. Desks could be 
moved apart or together to form larger surface areas to work on if 
tables are not available. The out-of-doors can be used to show the 
application of what is being studied to the real world. 



Organization of materials is x an 
important factor in the success of -any 
science program. Well organized materials 
can help make science teaching enjoyable; 
lack of organization leads to a wastage of 
time, materials and effort. 

There are many approaches to organ- 
izing science materials. In many cases, 
organization strategies have bfcen built 
into the learning resource materials them- 
selves. Where the programs are accompanied 
by kits, many of the materials ar$ provided 
and are packaged in a way that facilitates 
teaching of each unit. Where kits are not 
part of the program, the teaching materials 
generally include a listing of materials* to 
facilitate planning and ordering but from 
this point the exact method or organization 
is left to the teacher and school. 

In most cases, science materials must 
be* organized at the school level as a co- 
operative staff effort. In some large 
school systems, a centralized system of 
distributing materials may be adopted but « 
this is generally to support the schools 
own system of organizing materials rather 
than in place of it. Each school staff 
should thus establish its own guidelines 
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as to where materials are to be stored and what -system(s) are to be used 
for their organization. ■ 

Refer to Appendix II- for ideas for organization of" materials . - 



¥. OUTDOOR STUDIES 

A Framework 

Elementary science approached through the natural curiosity of 
students provides a unique opportunity for extending the classroom into 
the school yard, the neighbourhood and ^facilities, nearby fields, boule- 
vards, museums, and natural or park areas. The outdoor classroom proves 
an effective and stimulating learning environment in which students can 
r use the process skills in firtt-hand experiences to disco%r, observe, 
interpret, understand and appreciate things and processes of the real' 
world around them. % N . 

Concrete experiences that ijivolve seeing, touching and doing have 
their greatest potential for stimulating the growth of children's ability 
to think and learn when they are an integral part of an ongoing program, 
practiced in context wit.h the concept a^reas. The ultimate goal of the 
experiential learning process is to develop environmentally alert individ- 
uals capable of making well-reasoned interpretations and motivated to 
taking responsibility for their decisions throughout life. 

Division One 
* 

To be relevant to children who are at an age of Ifearning primarily 
by doing rather than by watching and listening, a Division One science 
program should provide a variety of school year experiences to promote 
a sense of wonder about the world close at hand., 

- Sensory awareness activities in the world outside the school 
serve as stimuli for developing basic skills in obfiQAvation. The 
five fpnses are a young" scientist ! s basic tools for discovering 
derail. * ^ « 

- A gravelled parking lot may be k medium for practicing techniques 
of grouping and ctatei&ying rocks as objects', according tp- their 
similarities and differences. • * 

- lica&u/ung shadows may be the starting point for" developing the 
concept of change through the seasons/ 

- Recording data and COwnwiicating information are meaningful 
exercises when applied to practical observations such as an 
"adopted tree", a Ladybeetle search, or tracks, in the snow. 
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Division Two . . 

Through direct interaction with biological, physical aitd social 
phenomena of the real world, the Division II science program should 
provide experiences for students to increase their ability to appreciate 
and apply the inquiry skills, enabling them to form impressions and 
develop concepts of the- environment' of which th$y are a part. 

- Obtzlving, clciixSifrjing, meaAu/Ung and comumticating remain essential 
skills to be practiced and integrated into outdoor experiences. 
Implications for classroom teaching include the recognition that 
children'-s understanding of abstractions is generally preceded by 

an understanding of the concrete. Obser-ving the diversity of 
organisms in a local slough is a- step toward understanding • the % 
concept of systems as functioning units. x 

- An exploratory approach to learning is appropriate for using 
teachable moments, turning children' s questions back to them, 
causing them to look again, "to examine more closely, and thought- 
fully in&ewung what "happened in the light of conclusions drawn 
from all available evidence. A broken shell of a bird's egg is a 
clue to inferring several possible events. Shape and sizes of 
buildings or. trees may be inferred from the shadows they cast. 

- PltcUcting change is a practical and valuable activity for making 
connections between today and tomorrow, between cause and effect. 

.-Predictions about the effect of weather, wind or temperature,' or 
insect activity may be made and later verified to confirm patterns 
of relationship, 

'- A study of micro-climates around the school yard provides for rec-* 
ognizing environmental factors and contnutting vojuablu to 
* show their effect.' • . • * ' / 

- hvtUiptivUng data is a logical follow .through on activities where 
observations and measurements have been recorded as data. Plant 
or animal population counts, quadrat studies, or tallying and - 
classifying schoolyard litter are sample activities from which to 
interpret data. 

- I>n spring the daily observed increase in the pace of life provides 
opportunities fox^dn&inlng opeAcutio natty the sun's effect as -the 

-ultimate source of energy. Freezing of water in the fall is an' 
event which *can be observed and tested, and the process operation- 
ally defined in terms of how it works. 

- fotunuftyUng lujpothuu is a. spontaneously ^practiced skill with 
children who are eager to find explanatiQhs for the occurrence 
■of very ordinary biological* .and physical- phenomena in their 
surroundings. Connecting a snowy experience with the water cycle, 
explaining the presence of earthworms after a rain, or attracting 
birds to a feeding station are examples of using observations to 
assess and. hypothesize on patterns of relationships. , 

- Many instances in daily living are in effect a type of zxptnbriznt- 
ing >and controlling variables. Defining problems, posing solutions^ 
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taking actions to control certain events, and reflecting on the 
results are as basic to carrying out experimental procedures in 
science class as they are to planning how to spend' a weekly 
allowance. 



G. SAFETY 

It' is w the, responsibility of the teacher and the school to provide 
a safe working environment . It is , important that the teacher implement 
safety procedures and guidelines. Elementary science activities provide 
opportunities to develqp safety habits. With advance planning and aware- 
ness -of possible unsafe situations, accidents maybe avoided by control- 
ling the danger or using appropriate safe procedures. By developing an 
awareness and understanding of safety, children will soon-develop a 
positive attitude towards safety as a result of the safe practices and 
procedures being consciously followed. 

Additional information 'on safety procedures and guidelines is found 
in Appendix IV. - . 
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H. EVALUATION PROCEDURES AND GUIDELINES 

' . An effective evaluation program should serve several main pur- 
poses: " * 

' l To indicate- to students their relative success in the program. 

2. To" serve as a basis for planning -and' further instruction. 

3. To provide information to parents and administrators. 

Some Principles of Evaluation 

1 Evaluation should be related to program objectives. A comprehensive 
evaluation program for elementary science should include measurement 
of proficiency in science process skills and attitudes as well as 
science knowledge. 

' 2 Evaluation is a continuous process. Teachers and student^ need con- 

tinuous feedback on the effectiveness of their efforts. If evaluation 
were to be done only occasionally, considerable time might be wasted 
in activities that are not appropriate. 

3 Evaluation is a cooperative process. Evaluation should not be 

something that teachers W'to" students but rather something that 
is done "with" students. Students should be aware of the purpose 
" of each activity they undertake and be involved in the evaluation 
■ of their own -accomplishments and performance . 
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4. Effective evaluation wilj require a variety of approaches.' r he use 
of teacher-prepared paper and pencil tests is appropriate for 
measuring achievement of knowledge objectives but measurement of 
other objectives may require other techniques. A comprehensive 
evaluation program in science might include the following: 

a) written achievement tests; 

b) informal observations by the teacher; 

c) formal observation (use of checklists); • 

d) j anecdotal records; ■ J ' < 

e) practical tests (lab tests); 

ft ' review of children's record books; and ' 
* -g) • review of student's project work. 

Suggestions for use of some of these techniques. are given under 
separate headings below. • 

Achievement Tests 

Achievement tests tend to be most effective at measuring*student re- 
call of program content. They are often less effective as measures of 
understanding of science processed, attitudinal growth and ?rowth of 
psychomotor, skills. -For this reason paper and pencil tests should not 
„oe the. only measure of student progress in science. 

With this reservation in mind, an effective evaluation program will 
still likely consist, at least in part, of paper and pencil tests. 
Effective testing materials have been included in a number of the 
recommended resource materials. In particular-each of the text programs 
has one or more means of evaluation, some of which are based on know- ' 
ledge and vocabulary and, some of which are criterion referenced to 
include tests of skills as well. In some of the resources, evaluation 
materials are provided which can serve as the basis for a weekly or at 
least monthly evaluation program. t~ ■ 

Additional tests mar be constructed by teachers to fill any a a os 
m available test materials. ° 1 

Informal Observation 

To provide for informal evaluation, the teacher must occasionally 
remove himself/herself from the role of director of classroom activities 
and instead, take on the role of observer. To do this, the teacher 
should take time to sit down with groups of Students while' they proceed 
♦independently" with the task at hand, observing individual contributions 
to the group and observing the progress of ttfe groun as a whole At 
these times, the teacher should be careful ntft to revert to the teacher- 
•as-mstructor role or students will not -complete their tasks in their 
own way and the teacher will not have a true picture of how the students 
are thinking. , • 
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Through careful observation, the teacher may spot groups which are 
not functioning as well as they might. With experience, the teacher 
should be able to isolate the particular skills in need of improvement 
and take measures to improve them. In some cases, this can be done by 
merely asking a question to focus the attention of the group on something 
they have overlooked. In other cases, it may require a class discussion 
focusing on the relative success of different approaches used by- the 
various groups . 



Formal Observation t ' 

Skills which are of particular importance to watch for are: 

v i) science process skills; * , 

ii) group skills . . , 

C In monitoring student proficiency or/achievement in the process 
skills, the following checklist may be-helpful. .For further -ideas on 
observation see: 



Skill 



Observing 



Classifying 



- Check points .(behaviours that are indicative 
of student's skill development. 



Shown patience and perseverance in making 
careful observations. 
Uses a variety of sensory observations 
rather than just visual. 

Recognizes subtle changes' and distinctions 
between objects or events. 

Identifies key differences between objects 
or events . 



Measuring 



Uses measuring equipment in an appropriate 
way^ . 

Measures accurately. 



Communicating 



Interprets accurately in 
instructions presented i 
Interprets accurately in 
instructions presented o 
Interprets accurately in 
in graphic .or pictorial 
Adequately communicates 
findings orally. 
Adequately ^communicates 
findings in writings 
Adequately communicates 
.findings ir^graphic and 



formation and 
n writing, 
formation and 
rally. 

formation presented 
form. 

observations and %* 

observations and 

observations and 
pictorial form. 
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Communicating 
(Cont'd) 

Inferring — 



itely 



Predicting 



Controlling 
•Variables 



Interpreting Data 



Defining 
Operationally 



• Adequately participates in discussions of 
science activities. 

Identifies relationships between events. 
' Makes wise use of prior knowledge in making 
. inferences . 

Maintains a questioning attitude rather , 

than jumping to conclusions. 

Recognizes factors that are involved in 
'determining the course of events. 
Can make reasonable predictions of future 
events based on available information. . 

Recognizes variables within an experiment. 
Takes account of cactayariable in designing 
and interpreting expCTiments. 

Can distinguish relevant from irrelevant data 

Can recognize a trend of events. 

Can summarize the findings of- an experiment. 

Can identity' an object *or event by simple 
tests. 

Can describe how simple tests are used in - . 
identifying objects and events. 
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Group Work 



Through careful* observation, the teacher will be able to gauge 
individual and group success in completing assigned tasks. Where groups 
have difficulty completing tasks,, the teacher may follow up by spot 
teaching or class distussion. Some specific problems and appropriate 
remedial teaching strategies are given in the following chart. 



Strategies for Group Activities . s - ^ 

Problem ' . Suggested Remedial Teaching Strategy 



Members* not listening 
to other members • 



After .each student makes an observation or 
suggestion, have another student' repeatMghat 
was said, comment and add his own ideas. 



Students not ptfrticipat- At intervals, freeze the actions of the group 
ing in the task. ind call on individuals to summarize the work 

,« of" the 'group over the past five or ten minutes. 



Stereotyping \of roles ' i) 
with group, (e.g. one - 
person always manipu- 
lating the materials, . ii) 
another student always x 
the recorded.) 



Shift membership in groups (usually 
. best done between tasks rather than 
during tasks)\ 

Suggest that students rotate roles for 
each day's activities.. 
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APPENDIX I ^ 

THE PROCESS SKILLS 



OBSERVING » 

> • 

The process 'of observation i s perhaps the most basic inquiry skill. 
The child, almost from birth, develops his ability to use the five senses 
to gain information about objects and events in his immediate environment. 
Constantly bombarded with perceptual information, the child learns 'to 
organize and assimilate information about himself, others and his immediate 
environment. His reliance on observations also influences the child's 
conception of things about him. 

i 

• 

It is essential that the- child develop his skills in- observing 
through first-hand experiences. Given a variety of objects^ the child 
used his five senses to obtain information about the object: its colour, 
shape, texture, smell, taste, sound.it makes when drooped, whether it is' 
heavy ^or light when compared to\thdr objects, whether it is warm or cold. 
Early experiences in observation >>6u Id deal with the properties of 
objects in the child's environment. In addition, the child should describe 
the .various properties of an object verbally and later in written form. 
In 'the early school years, th.e, teacher plays a role in providing the 
child with a variety of objects and materials to practise observation 
■and in describing those observations imprecise terns. 
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Observations identify those characteristics or properties that are 
directly perceived through the senses. As such, observing requires 
physical manipulation of the object(s) or .materials as well as smelling, 
hearing and touching for sensory information. Field trips should be- 
utilized to extend the awareness of objects both in the natural and man- 
made environments. 

Since observation provides the basis for making predictions,, infer- 
ences and hypotheses, care must be taken to ensure a proficiency in .the • 
skill during the primary grades.' Experiences in observation are greatly 
enhanced through outdoor nature wajks and in the examination of interest- 
ing objects brought to school by both pupil and teacher. 

As the child handles and manipulates a variety of objects during the 
early years, he also £ets the stage for making quantitative observations,; 
That 'is, he'observes that some objects are lighter or heavier, largfer or 
smaller, or warmer or colder when compared" to other -"objects . The com- 
parison is relative* to tire other object, or to a standard unit. Ample 
opportunity and experience should be provided in kindergarten and grade 
one to make restive comparisons. The child should express or describe ^ . 
the quantitative differences (size, mass, temperature) between, objects ' 
with a vocabulary of descriptive words and phrases. Having made com- 
parative' observations b§£ween objects, the .child begins to .lay the 
foundation for^ the development of another important skill for obtaining 
data - thc/skill of' measurement . Through the 'observation period of 
visuallyVexamining and physiaally manipulating objects, the primary 
student begins to become more accurate in his comparisons through the 
use of standard units. This marks the early stages of measurement. 

As the child works with a variety of objects and materials,, he be- 
comes aware that some objects undergo change, either on their own or as a 
result of some manipulation or interaction. The ability to observe 
change and to depict change in descriptive terms is yet another dimension 
in the .process of observing, that of making qualitative observations. * 
Early experiences in making qualitative observa^ i^s may include observing 
and describing changes in state of materials^ (soi||feto liquid, ice ci^be 
to water, etc.), observing and describing changes ar a result of burning, 
dissolving, decomposition, freezing, dehydration, etc. Closely related 
*o qualitative observation is the process of identifying the factor which 
will or would cause a change, or the expected effect the factor will 
produce.. * 

An interpretation qf an observation is an inference. The teacher 
should be cautious in distinguishing* between observations and inferences. 
As the child progresses' from making observations, . the interpretation of - 
observation^initiates the develppmenU of th,e skill of inferring. Around 
grade three the child should be able tjb distinguish between observations 
(properties or characteristics perceived by the senses) and inferences 
(interpretation of the observation). Please refer to the section /entitled 
"INFERENCES" for further clarification. 

r 
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Proficient skills in observing 'and inferring lay the basis for the 
development of predicting skills .in .upper elementary." A prediction is 
nothing more than an educated forecast based on prior observation, measure^ 
ment and inference between related variables. Predicting is further dis- / 
cussed inthe section entitled "Predicting". It is important . that skills ( 
m observing are well developed and established in the primary grades in 
order that the dependent skill of predicting may develop on a solid base. 
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Checklist of Observation Skills 



1. . Identifies properties or characteristics of objects using the five , 

senses . v * 

2. Describes (verbally and in written work) an object on the basis 
of sensory information. 

3. Observes and describes quantitative characteristics of objects. * 

4. Observes and describes qualitative changes in objects. 

5. Distinguis hed be tween observations and inferences. 

6. Observes, and describes objects, change and interaction in objects 
in the environment. 

7. Able to make predictions and inferences on the basis ^of observation. f 



MEASURING 

Children begin their measuring experiences by comparing length, 
„ .thickness, mass and capacity of objects. Their measurements are 'expressed 
%t^in terms of being "lighter 'than, heavier than, longer than, * shorter than, 
etc. 1 ". These comparative measurements are made by visual examination^ernd 
physical manipulation of the objects to be compared. 




\ 



The child should be involved in making estimates or approximations^ 
of the size, mass or volume of objects. These estimate experiences occur 
very early as the 'child makes comparative judgements by way of physical 
handling of visual observation, and stating that one object is heavies 
than another. * 4 " 

~* 

The children may then use some arbitrary unit to measure the object 
being examined. The Unit £ould be in the form of paper clips to measure 
length or' the use of washers as a measure of mass/ e.g. the object * 
weight five "units (five washers). Since the unit may vary from time to 
time, the children then discover the need for a standard unit. Initially 
the student should use the S.I. base units to, 1, kg, -and later the sub- 
multiples such ae-cm, dm, mhand g. At this stage the teacher nay elect 
to have .the students construct their own measuring instruments or to use 
rulers, metre sticks,* mass units and equal arm balances fouhd in the v 
school. - ^ 

■ : - • j ' 

The child should also have the opportunity to order objects in 
sequence from the, comparative assessments he has made. The objects may 
be ordered from tali to low, heavy to light, hot to cold, or vice versa. 
In addition th^child should also order from a relative position. For 
example; he m»be asked to select an object and sequentially orSer 
objects from h£avy to light. Similar experiences* should be provided for J 
capacity, volume, temperature and linear dimension (length, width) . 

The child should be provided with the opportunity to use a variety 
of measuring devices (of their own* construction or' commercially produced) 
that are appropriate to their level of psychdmbtor skill. Particularly 
at the primary level the student should utilize unsophisticated, clearly 
marked ^measuring devicesT . 

As the child experiences the use of a variety of measuring' instru- 
ments, fte realises that a particular instrument with a particular, 
calibration is more suitable in certain situations and impractical in 
others. When choosing a particular measuring device the student should - 
be able to select instruments with large,un*it calibrations for large, 
measures 'and yice versa. It is important that a child experience a 
variety of calibrations in nfeasOring capacity, volume, ipass and linear 
dimensions. * ' \ 



3ecause of the base- ten format of the metric Unit's, the student 
should be able to perceive the mathematical relationship of the sub- * 
multipl-es (for example, 10. mm = I cm, "10, cm =4 din,, etc J. The ability' 
to mathematically convert measures from one unit to another is- not as * 
important as the ability to recogRize that each unit, may be appropriate 
in one measuring situation and not in another. x " . 

Measuring is a- form of data collecting. Initiallyr^he child- will 
take measurements of objects immediate to his environment,' including 



himself. The measurements taken may be. for the purpose of describing an 
object in terms of its dimensions, capacity. ox mass. Measurenrents may 
also be taken to compare and contrast between objects. -Measuring is also 
undertaken tp show change, in aA object, event or situation over time. 
Such activities *asVmeasuring air temperature or measuring the growth of 
a plant serve as examples of measuring change. Change may be as a 
result of. varying environmental factors (such as light, moisture, 
temperature), as a result of growth or as X result of one object inter- 
acting with another. The child may also introduce change in' an object, 
situation or event as a result of manipulating one variable with another. 
Subsequent measurements are taken to verify resulting change. 

The dai£ or information acquired as a result of measuring must then* 
be organized and communicated in some form or manner. Typically measure- 
ments are transcribed into graphs, charts, diagrams, tables, etc. The 
purpose of such Organization is to show possible relationship as a result 
of some factor of change. The upper elementary student should be able to 
inf^r or predict /possible 'relationships, or causes from given measurement 

data, (in the form of graphs, tables, etc.). \ 

* • 

The process of measu'ri-ng is basic to elemefita,ry school science. As 
the child progresses from using a variety of* measuring devices and metric 
units t he becomes more skillful in collecting quantified information. This 
data or** information should be as a result of £he pupil's participation in 
some activity-centered experience that is structured by the teaching to } 
arrive at a particular concept or generalization. More explicitly, measur- 
ing is a form of activity that is part of an activity-centered lesson. 




While many -concepts inherent in measurement are "part of the elementary 
mathematics program, science shares in the responsibility when directly 
applied, for example, In the measuring of plant growth. While the con- 
cepts and processes of measuring may be taught separately in math or * 
science, an integrated approach is recommended.. 

Checklist of Measuring Skills 

1. „ Makes comparative measurements - lighter than, heavier than. 

2. Orders on the basis of comparative/measurements. 

3. Uses arbitrary units (washers, paper clips, swings of a pendulum). 
. 4. Discovers 'need for standard unit. 

4 

" 5. Constructs simple instruments fd^measurement. 

6. Uses simple instruments for measurement. 

. 7.. Able to select appropriate device for measuring.' ' 

8. Estimates approximate measure of object. . ' 

9. Uses appropriate) measuring device with skill."- • 

ip. Able to collect data using appropriate ^measuring .device. 

1/? mie to perform Necessary mathematical operations when taking 
~ 9 measurements . * 
\ . . ■ * 3 .. 

12. Abl-e to select appropriate units* of measure. 

13. ' Perceives mathematical relationship between the units of measure. 

* - » 

U: Organizes measurement data into communicable forms such as graphs 
charts, tables, ,etc. ' ' 

,15. Makes' inference's, predictions from measurement data. 



CLASSIFYING ^ 

Classification is the process "of grouping or "organizing objects or 
events according to common properties or characteristics (such as 'colour 
Shape, size, sex, texture, etc.). CI asportation" schemes are used to ' 
identify objects or events to show similarities, differences, or inter- 
relationships between objects and .events. ' '. 
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Classifying is a very basic process in the development of theThild's 
logical thinking. During the early school years, the child- should be pro- 
vided with a variety of objects (blocks, beads, geometric shapes, etc.) 
and allowed to sort or group the. objects according to size, colour, shape, 
etc. At first, the activities may be perceived as "plan^ 1 with the child • m 
suggesting the basis or property for classification. During the period /_ 
of concrete operation, the child creatively classifies if\ complex ways. ^ 
This creativity ^should be encouraged and festered. AS the child classifies 
through creative play, he should, be encouraged to describe the basis for 
his classification; for exam'ple; all the blocks in this group' 'are i*ed, 
and the blocks in that group axe not red. . * 

Initially the child will use one property or characteristic to 
group or sort objects. As his ability to classify develops hcwill 
eventually classify according to two properties (all the objects that 
'are red and square - two properties of colour and. shape) then three 
properties and so on. ^hooteacher should carefully plan for the develop- 
ment of the skill to include activities wfrich promote a continuum from 
simple to more complex classification sets/ At first the teacher may 
direct the classification by suggesting the properties upon*which objects 
are to be classified.' While teacher directibn is essential and desirable 
initially, the teacher should allow greater opportunity for children to 
group upon their self-imposed property. 

* * 

" Later in the development of classifying, the 1 child should bo able 
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to disfcern or identify tho property used i-n classifying a given set of 
objects. At this point, the teacher may physically arrange a group of 
objects in front of the class and ask for 'the condition underlying the 
classification. The same result may be achieved through tire use of' 
photographs, charts, pictures and diagrams, classifying games (object < 
is to identify the classification condition) between teacher and student$, 
or students and students provide a motivatioh'in developing the skill. - 
At the conclusion of such activities, the child should describe the 
basis for his. classification. - " • . 

Cla-ssif ication of objects according to geometric surface and shape 
integrates vea?y welj with geometrical concents iji primary mathematics. 
The teacher is encouraged 'to integrate the two subject areas while at 
the same time bringing out the essence for classifying irTbqth the 
scientific and mathematical sense. 

In the upper elementary grades^ihe teacher may wish- to have the 
pupil express his classification' scheme through a diagrammatical format, 
as illustrated on the following page,. 
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, Horse 


Dog (Gormar; Shepherd) 


Pig 


Cow 


Cat (Siamese) 


Canary 


Turkey 


Chicken 




. Duck 


Hamster 





Usually are pets^ 
Horse 

• nog , 

Cat 

flamster 
Canary • 



Kept in a 
cage , ^ 

Hamster 
Canary 









Sings 
Canary 

• 


Does not 
sing . 

Hamster 



Not kept in 
a cage 

Horse 

Dog 

Cat 



Usually, are not pets 
Cow 

Turkey^ 
Duck 
Chicken 
Pig 



r 



Produces material 
that is commonly 
eaten 

Cow 

Chicken 



Does not produce 
material that is 
commonly eaten 

Turkey 

Duck 

Pig 







Can be 
ridden 

Horse 


« 

Cannot * be 
ridden 

* Dog 
Ca*t 



Edible 
material 4 
remains V 
liquid when* 
t>oiled 

Cow * 



Edible 
material 
turns solid 
when boiled 

Chicken 



« < 

Will guard 




Will not guard 


property 




property 


aghinst 




against 


intruders 




intruders " 


•Dog 




Cat 









Flesh is 7 
frequently 
smoked (cured) 
before eaten 

Pig 



Flesh is not 
usually smoked 
before being 
eaten 



* Turkey . 
Duck 







■Will 


fedd six or . 


more 


peopl e 




Turkey 

* 



Wil 1 not feed six 
peopl e 

Duck 



From Science A Process Approach, Ginn Publishing. 
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Such activities allow thestudent to develop constructively a 
classification according to many stages (properties) / Such experience 
relate to development of the .communication skill through processes other 
than verbal or written word; 'in this .case, ' through a diagram. Class- 
ification Keys, as illustrated above, may be utilized in refining the 
pupil's skill even more. -Modified "I Spy" gapies could be played: , for 
example "The animal I have in mind will^feed six people, is not prepared 
in smoked form, what is it?". The students then trace through the 
classification scheme using the given conditions to identi-fy the particular 
animal. 

/ 

The child's ability to classify is clearly influenced by his ability to 
observe and interpret. As such observing, and classifying are' very closely 
related. Another skill which i£ developed later,' but is closely tied to 
classifying, is "defining operationally"* Thi£ skill. is explained in a latt 
section of the same title. Classification sets that havje been developed 
'as a result of some "action or performed operation" has inherent within 
it an operational definition. ^To, illustrate the relationship, there may 
be a classification condition- such as "turns powder a blue in an io4£ne 
solution, or does not foan> in vinegar". The performing of some' act ion ' 
to .produce an observed outcome for the purpose of classifying is a'more 
complex process and should be left until upper elementary. 

The child should be exposed to a variety of experiences in classify- 
ing according to: ^ ' 

1. physical properties - colour, size, shape, texture, surface; 

2. function - *is a food, helps ihan do work; ' 
•3. living and non-living; 

4. location or habitat - lives on land, in water, etc.; 

5. body parts and their function, - has wings, fins, runs, 
- - swims, flies; 

^ '6. animal, plant, mineral; 

7. - solids , /liquids , gases; i " * , 4 

8. interaction with other objects, matdtials - foams in» vinegar, 
magne tic ; v ' ( 

9. predator - prey; 

10. sink - float; 

11. edible, not edible;. 

12. other. ■ % 
Checklist of Classifying Skills 

* * » 

1. Classifies ^objects according to attributes or properties (colour, 
shape, size, texture, etc.). 

y 

2. Classifies objects first on one property , ,then two properties and 
^1 > so on, 

3. Classifies objects, situations, or events according to given or 
self-imposed conditions. 
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4. 'identifies the condition or basis of a given classification set. 



5. Constructs classification schemes or keys diagrammatically or in 
.some other communicable form. 

» ♦ 

6. Identifies, \hrough deductive thinking, an, unidentified object in 
a classification scheme given various classification conditions. 

7. ' Applies some form of «self-devised classification scheme on any 

given set of objects, situations or events. \- 



COMMUNICATING 



The ability to communicate to others is a process central to all . 
huWn endeavors. Clear, precise,' and comprehensible communication is 
fundamental to scientific work. Science 'shares the, responsibility, as 
do other subject areas, of developing communication skills wixhih the 
child. As such, through a variety of science experiences the child , 
should be given opportunities to communicate orally, in writ/ing, and 
through the use of pictures, charts, graphs, models >and other kinds of 
audio-visual materials. / . 

/ 

Early science experiences in communication should involve "students 
with practice in describing objects in terms of observable properties 
such 4 as colour, shape, size, texture and hardness. As /the child physically 
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manipulates and visually* examines objects, the teacher asks the child to 
describe, the object, insisting that the information be accurate, brief 
and descriptive: .A specific vocabulary of words' may be developed which 
% can be used by* students when describing various attributes^ for example, 
whfefi describing smell - .tart, * acrid, -ox 'when describing taste -'sweet,, 
sour. The vocabulary should consist of 4*ords that can be used to 
.describe shape, size, texture, colour, etc. A teacher mayalso wish t-q , 
incorporate simple words into the language program./ -* , 



A test of the given description -is to have students XXy to identify * * 
a specific object (from a given set) that fcas be*n described by one 
'student. Most children fincKthis fun and enjoy doing it.' During such 
activities, the teacher may observe and note a student's ability' to ■ 
communicate verbally and- to test the child ,v s ability to use all the 
'senses in describing his^ observations . 

As the student progresses -into making qualitative ^jd quantitative * 
observations, his skills in communication extehds, Qualitative observations' 
involve change in an object, through intrinsic or extrinsic forces. As 
the child identifies and describes evidence of change .(difference in 
properties over time) his need for a sharpened use of words -increases . ' ■ 
This is more difficult, for children and adults alike, than describing. * 
objects that do not- change. ■ It is !an ■ important skill. and requires ' ' 
practice. Initially, ^qualitative observations aj*e expressed verbally,' 
biit should later extend to the written word; to 'diagrams, pictures; 
charts, etc. , , • 



Quantitative observations require some form «of measurement . The 
result may be Comparison of one object, to another on the iasis "that, ~ 
this object feels heavier than that one'V The\Tomparison njay be relative* 
s to some arbitrary unit as- washers Or to standard S.I. metric units. * 
Through measurement experiences the stiufent will learn, to communicate 
information through the use of numbers and unit symbols (cm, g- 9 1, etc.). 
As such, science shares'with mathematics* common elements ,of measurement . 
The Alberta elementary mathematics program introduces standard units^of . 
measurement as early as grade two.' Quantitative observations-- may be " 
communicated in verbal form, "in\written fprm (writing of-unit symbols,, 
dimension of space* occupied by an bbjfect, etc.) and thipugh the us$ of 
charts,, maps, .etc. * , f 

r • ' * • • - • 

During the K-2 schgpl. per^od^, written communication in science. „ - . 
should- incorporate a. sequence as suggested below*: \ \ • 1 

\. Recording i-esponsfis ' using 'simple symbols like (x,.v^ ). 

% . 2. . Filling. in charts us?ing symbols like (x, V) * » • " ** ' 
3n Recording and describing^ objects br events usirfg simple words. 
4\ Drk^ng simple pictures*; diagrams, nteps, ^ 



5.. Using number symbols and unit of mea 
6. Constructing simple, -pictographs and bar graphs 



;ufement •symbols^; v * 




fcs the child matures both physically and mentally, his ability to 
communicate reaches greater potential or sophistication.* In grades three 
to si*', students should become engaged in experiences designed to develop 
communication skills to greater sophistication and articulation." Charac- 
teristically the child should be able to: 



Describe his own ideas and intuitions in both verbal and 
written form with greater clarity through an expanded airdj 
precise vocabulary.^ 

Describe objects) situations and events in written form by, 
way of reports, e tc -, 

'Use unit>s of measurement and their symbols in> communicating 
quantitative obsy^tions. „ 

Construct graphs showing interaction of two variables. . 

Devis'e and' construct charts, graphs, tab les,. maps 

; Use audio-visual techniques in accentuating the communication ^ 
process. • - 

Precision and clarity in communication is particuLarly^dif f icult to 
develop in the elementary school since children of this age gasoup may not 
have as yet complete structures for carrying out the process* of sel^tion 



1. 

2. 
.3. 
4. 

6, 
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and Analysis. It is important for teachers to consider the child's* 
development and his ability to record and express data in an understand- 
able and organized fashion. The teacher plays a' role in illustrating how 
data can be obtained, organized (charts, tables) and expressed. 



c While many children are capable of brganizing and recording in an 
precise and ne.at fashion, oth-er students .are, not. * Neatness is not the 
main mark of a working scientist . Awarding of marks on the T)asis of 
n'eatness is? not supported by 'what we know about successful procedures in 
'science. The Value of the ide*a, or. observation should be of primary 
concern, with ^guidance^by the teacher to assist the student in his ability 
to communicate his idea in an understandable way. . 




Checklist of Communication Ski lis y 

— : ! ; : — * * 

^1. Describing verbally the observable properties of objects. 

* i 

2. Describing verbally an object .as it undergoes change,. 

• ♦ « 

3. Describing in written form (simple words,, phrases to sentences, 
•paragraphs, reports) observations . 

•4. Using simple symbols (like x f s, l/"s) to record ^responses . 

^ Filling in. charts usihg. simple symbols. 1 

. • • / '• - 

\ • ' • ■• ■• ■ ... « 



► 



~6.. . Drawing ^imple^iagrams, pictures, map^ and increasing sophistication 
► in upper 'elementary . < ~„ 4 ^ 

. ? 

7. Using number symbols. 

8. Using written units of measurement and their symbols. 

9. Constructing^imple pictdjjraphs and' bar graphs. 

■» * » * 

10. - Extending sophistication in graphing to include histograms, use 
# of coordinate systems, ' circle graphs. 

11. Use of -audio-visual techniques in accentuating reports (written . 
and oral) . 

12. Describes ideas and intuitions with clarity. 



INFERRING # 

# i 

*An inference is an explanation of an observation. Children begin 
.at an early age to think of reasons for explaining events and happenings 
that they experience in their day-to-day life. It is important to pro- 
vide^ildren with learning experiences that are .designed to promote' 
clear and logical thinking about their observations; activities aimed 
at developing the skill inferring serve as an ^appropriate vehicle ift 
achieving this goal. " * 



Early experiences involving the development of this skill are limited 
mainly to understanding what an inference is, and recognizing the dis- 
tinction between inferences and observations. For example, the ^eacher 
may hold up a paper bag and ask thfe children to tell her everything they 
can about the bag. Responses will' likely focus on the colour, size, and 
shape of th^e bag - that is, observations nvade using the sense of sight. 
T.he children are -reminded that these^are ob§eryations/ an,d are then asked 
to guess what is* inside the bag. After making several different:- guesses, 
the children may see a need to make mope observations tha,t involve using 
otfter senses. The chiTdren are told that their guesses, which are based 
on several observations, are called inferences. There is a need- ta pro- ' 
vide a large number and wide variety of such experiences in-order for 
children to gain a thorough grasp of the skill, inferring, and to be 
able to distinguish between observation and inferences. As they continue 
with these activities, the children learn that inferences are always in- 
definite and that several inferences can be appropriate for»certain 
observations. They learn to report their inferences using terms that 
reflect this uncertainty - for example, "I think there is a marfele in 
this bag.". ' 

Activities designed to develop this skill furthermore aimed at 
assisting children in making inferences that are plausible or supported t>y 
evsry observation that is raade. '.Even though it is not possible to express 
inferences in terms of absolute certainty, children learn that their 
inferences are more reliable if tfe^v make as, many observations as they 
can. Making more and more observations will pften lead children to 
review and, in some cases, change th^ir original inference'in light of 
this additional information.- At this point, the chilcfbhas developed e> 
considerable maturity'in terms of this skill - when he is able to test 
his inferen£e by making additional observations, 'revise it if necessary,^ 
and give valid reasons for choosing a particular' inference. Further 
development of this skill inferring occurs when children show that they ' 
are able to perform these tasks even when making observations of objects 
or events which are unfamiliar. 

Having developed skill in inferring, beginning in the loyer grades 
and continuing through to grade six, ' children should have experiences in 
the iiftper elementary grades that offer them a chance to use this skill in 
a variety of situations. This can be achieved by providing activities 
that require a child to make an ir$erence .that is based on indirect 
observations. An igxamp'le of a coihmonly used activity ..involves having 
children infer iposs,ible connection paths of hidden electric circuits based 
on. the indirect observation of whether or not 'connecting 1 a dry cell and 
lamp circuit* to the ends of'Jhe hidden circuit will cause the lamp to 
light up. This type of activity is very useful- "Tor showing children that 
several .inferences ipay be appropriate and equally supported .by theij, 
observations, although only one of ' the inferences represents the actual ' 
situation. • * t • _ , 
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Whenever feasible,, children should record their observations, in- 
ferences, tests (additional observations) , s and reasons for choosing a 
particular inference. 

Checklist of Behaviours for Developing Inferring „ 

1. Make observations using all £ive senses. * / ^ 

2. Realize that an inference is an explanation of an .observation. 
3? Distinguish between observations and inferences. 

4. Recognize that .inferences .are, 'by nature, tentative. Children 
demonstrate this understanding by wording their statements about 
inferences using terms such as, "I think it is.*./ 1 , It might be.,., 
etc. * . 

— ; \ * . ^ 

5. Make as many observations as pbss.ible, a<pd choose only those' 
inferences that account for all observations -jnade. 

6. Test inferences by making more observations, and revise infef^ences 
if additional observations do not support the original inference. 

7. Make and test inferences when confronted with unfamiliar phenomena. 



8. Apply Xh\ inferring process to situations which reqydre direct 
observations. 



PREDICTING • * 

A prediction is a forecast' of what a fu.ture observation Kill be. It 
is based on- observations, measurements, inferences and involves commun- 
icating. A prediction that is not bas'ed on observation is a guess. 

^tedictihgb is a basic process in the detffelopment of the child's 
logical thinking. During the early school years, the child should be 
frequently allowed to state his predictions which are base,d on visual 
observations and previous knowledge. For example, if. a child noted that 
it was dark" at *6:00 p.m. to<£^y, he 'could then ..predict that it wo^ld be 
dark at approximately 6:00 p.m. tomorrow. The child should cogununicat^ 
his prediction in a manner that gives support to his statement; for 
example, "Because it was 'dark, at 6-:OQ p.jft, last night, I think* it -will 
be dark at' about 6:00 p.m. tomorrow". ' ' 

* s 

As his ability *to make predictions develops, the child will not 
only be able to state' the expected outcome but also m^asure^and test for 
the accuracy of these predictions. For example, each student predicts 
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ancT measures the beating of his own heart. He will measure and .rest has 
prediction with the \ise of a pendulum. This activity provides the* child 
with the* experience of seeing how close his prediction is to the actuai 
measurement. ■ - . * » 



B.y contini*ally testing his predictions the child gains skill in 
determining the reliability of 'other predictions.. Having measured their 
pulses, the students are now in a'position to make predictions a<bout the 
pulse rate of others. A>f ter'making these predictions the students test ♦< 
their predictions by measurement. «. 

When a prediction is tested arid' f ound v to be inaccurate, the child 

has immediate feedback that should l^ad him to re-e^ine the basis for 

his predict iQn. .For example, s'tudentS predict mtjld growth behaviour on ' 
"various food materials. Such materials as oat flakes, salad oil, bouillon 

cube'^owdered egg, foot powderj^dry yeast, powdered milk, fish food, 
^ sugar and gelatin are placed in individual containers" or hardened gelatin, 

The students predict which food will yield the most mold growth* after 

three day*,(^After three days they will be able V 

mold growth. The prediction may be altered and _ 

student^ identifying and controlling variables (h< 
t moisture that may' have affected results. 



the results of the 
test conducted with 
Lght; 'dryness, 




. Eventually students will be expected to mal^j^dictions T%§*r<pn, 
^ data that ha<s al'ready been proven and recorded. Using Galileo a sexperi- 
' ment of falling objects as € a reference, the. students conduct their ortij 
experiment. ^.The students predict what will happen when a flat paper and 
a paper crumpled * into a ball aVe both propped from the same height at the 
same time. Through re-examining and re-testing they will make anew 
prediction. " Many variables will be taken into consideration in the 
experiment - shape and weight'. Papers of identical weight and shape are 
required. After: crumpling, a the shap'e is changed, but the weight'is stin " 
the same 1 . Therefore it must b£ the Shape that causes the differences in 
falling time. The students should predict that two crumpled papers, now T 
% the same , shape and weight, will hit the floor at the same time. 

m . 

/ \ Later; in the development of predicting, the child should be, §Me to 
make predictions from data recorded in a table, graph, model or map. For 
example, thre students examine leather maps for an area and observe weather 
changes over four days'. By observing the weather maps, ,the students may 
infer that the weather proceeded in d parfeiculkr direction and they n\ay > ' 
predict the. weather on the fifth day. / * . * ' 

* ! 

The student; should learn 'to identify those predictions Tie can state 
with confidence* and those he has reason to question,-* This'.can only be 
(tone by testing to see if their prediction is 4ependable. At first the ✓ 
teache^r ^will provide the test procedure. Eventually, the 'child will- 
develop-his own method of ^testing and thereby gain confidence in his 
predictions. * ; 
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Whenever feasible, all predictions should be recorded and all 
predictions should be 'tested* 




Checklist of Predicting ffkjlls • . 

, 1. States a, prediction based on past eftperiQrfces . 

2. - Measures for .accuracy 

3. Tests the results *of the prediction: \ 

* * v 

a) teacher, made; 

b) student constructed tests. " # 

4. Re-tests thp* results of a previous incorrect prediction. 



5/ 

V 

6. 



7. 



Controls variabjes^that may affect his prediction. 

Records the prediction and tfl&n the outcome of the prediction in 
'syjnbol or wrfjftten form. - . - 



Mak'es prediction^ from, observing recorded data, i.e, map, £raph, 
model* 

8*. Able 'to construct reasonable predictions. 



9. /Determines the dependability of a prediction. - 1 < 



CONTROLLING VARIABLES t V - 

* ? 

The process of controlling variables is an integral aspect of 
scientific investigation, and one which many people rely on when solving 
problems in their daily lives. In. any problem'or investigation, one' can 
-ach-lev|jnore^conclusiVe results if the variables involved are -identified 
and carefully controlled. A .variable can be defined as any factor that 
may vary' or change in an investigation, or experiment. • 



la. conducting an investigation, one must try to determine whai 
variables or factors"*inf luence or affect the situation, and how this 
.influence takes place. The best way to do'this is -to keep all' variables 
except one the same, change this" variable, and then make observations 
and/or measurements to what happens . This is controlling variables: some 
are kept the same- or, held constant-;^, one -variable is*changed, and some- 
thing happens- to the other variable.as a result. If there is a change 
in only one variable and an effect is produced on. another, then one can ; » 
reasonably conclude that the effect, has been brought about. by changing " 
only one variable. If more' than one variable changes, 'it becomes more % 
difficult to say which-of the .changing variables caused the effect that 
is observed. " , • - . 




-The developmental. sequence for. this process begins with children 
recognizing the need to control all variables that may affect the out- 
come of an investigation. .An example .of how a teacher may begin to , 
involve -children in developing this process skill as early as grade ' 
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three follows,. An activity might be prepared ftheretfy children try to., 
find out how well plants grow in different kinds of 5oil. Considerable 
time 'would be spent discussing the various .factors .that affect the growth 
of plants, arid the need to hold all of these factors constant with the 
exception of the type of soil. The children would then proceed with the 
investigation and ^be required % to take on the responsibility for ensuring 
t^at all variables willHfee contrplted , throughout the duration of the 
> investigation. Children wilf require a large number of such experiences, 
involving' a wide variety of situations before they are able to identify 
jail the variables A and show how to control them in an investigation. As 
children go through the grade's gaining additional experience ' in doing, 
investigations in this manner, they should reach tlie st£ge where, for r 
gny •invQstigationf they will be able to identify variables and demon- 
strate, what wilj happen when all variables except one are kept the^ 

squire . ?' * j** 

* 1 <■, * • r 

Checklist ,of Behaviours for Developing the Process' Control ling/Va^ables 

1. Identify variables that might influence £ phenomenon being'- 
investigated. . 

■2. *• 'Identify which variables should be kept the same and which variables 
should be changed in an investigation- * 
• . * * 

3, .Design simple investigations in which one variable is changed and - 

all others are kept the same. \ , *■> 

'* * ' • * 

**4. Demonstrate ways to keep variables constant while 'changing one 
variable in a variety of situations. 



INTERPRETING DATA 

The basic' information which com'es from observations or measurement 
'seldpm* leads directly to a "full awareness of the situation under study. 
Inferences or predictions frequently require an organization o'f tfie 
information. The skill of interpreting data requires an ability to 
organize the data to expose patterns and to recognize valid generaliza- 
tions that relate the data bits. _ 

< . , ' *« . . 

Arising from the ability to control the variables in an inveStigataon 
the student musfhave some insight into^ways of . examining the correspOTtli- 
observations to reveal trends. A chart'or table of' measurements, sucji es 
the record of time of sunrise as a function 6f the calendar dates over a 
few years tifae, Will .show. a, cyclic pattern. The pattern will be clearer, 
however, if the data points are displayed graphically. Such a gra^h may 
provide' the student with the grasp Of the physical reality of the model^ 
- we have adopted of the seasons on earth or the apparently arbitrary 



division of. time we call a year. A clearer understanding may come from 
an alternative organization that relates the hours of sunlight to 
calendar dates. 




For the student 'who* can anticipate the. value of alternative ways of 
looking at his information and deriving greater insight into the funda- 
mental relationships, that are operating, we can say the skill of data 
interpretation is more highly developed. Out of this insight may come 
inspiration leading to improved inferences or. more valid predictions, or 
of further tests operating with other variables that will provide more - 
"reliable generalizations. 

^ Charts or tables of data seldom, provide the clear image of under- 
lying relationships. A graph or histogram drawn from the data provides 
a visual .interpretation without requiring the use of the symbQlism of 
number systems. Graphing, however, requires an ability to select mean- 
ingful^ scale values; This. is important both for interpretation and for 
communicating relationships to others. A line graph may be perfectly 
valid for showing how the time of swing of a pendulum changes with its- 
length, while, a histogram (or graph) is the more appropriate represen- 
tation* of the data. 

Skill in data interpretation 'requires that the student can dis.tinguis 
between" observations that are' relevant and those which are extraneous. - In 
addition', it is important to recognize bits of data {that, because -th^y do 
jiot s*em to fit a. reasonable pattern, 1 may indicate an error in observation 
rather than an anomaly -in the pattern. . + / 



Checklist 



1, 

2« 



3. 
4. 
5. 



.Recording observations . 

Organizing observations meaningfully using: 

a) tables; * 
bj charts; fc 
c) graphs . 

Identifying patterns*. 

Extracting useful .information. 

Generalizing from the patterns- 



DEFINING OPERATIONALLY 

The ability to communicate, using precise terms in a way that assures 
complete understanding by others, is vitally important in all human 
endeavors, and, in particular, when describing scientific investigations. 
The elementary science program offers children an excellent opportunity 
'to acquire this ability since much of what children do in science class 
is conducive- to developing skill in defining operationally. An oper- 
ational definition is, simply, a statement that tells us "what is done 
and "what is observed" when describing an object or event. Developing 
competence in using operational definitions provides children wit.h an # 
extremely useful aid in communication. It may initially appear to be a 
rather complex skill, but this is not the case if we remember that the - 
development of this process, especially in the early stages, should 
generally take place in the context of the child's experiences and using 
language that he and his classmates understand. 

In beginning to develop this process, which should .normally start 'in 
'earnest at about grade' four, children should be given operational defini- 
tions that arc related to the activities that are taking place in science 
classes. For example, for a class, that has been using dry cells, wire 
and 'lamps to explore different ways of making a closed circuit the 
teacher may, write these two definitions, of a closed circuit on the chalk- 

board: '* " , • ' . ' 
J 

• 1. A closed circuit is .a path which carries an electric current. 

- " 2*. • A— closed circuit exists when wires are connected to a dry 

" "' cell and a lamp in a way that causes the lamp to tvftn 'on. 1 

Through" discussion, the children- will see that the second definition is 
more helpful than the first because.it indicates what is done (the wires 
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are connected to the dry cell and lamp) and what' is observed (the lamp 
turns on). The children are told -that a definition which indicates what 
is done and what is observed is an operational definition. These are 
distinguished from" other definitions which'do not provide the' two com- 
ponents mentioned, but which, nonetheless, may be correct definitions. 




It is necessary for children to be given considerable. experience in 
identifying ojp:ational definitions from a list that is provided by the 
teacher. However, it is also recommended that at the earliest possible- 
stage children should be given the opportunity to begin to-make their 
own operational definitions.. To the child an operational definition. can 
only be stated in terms of concrete activities that he has d.one, using 
words, - ideas, and skills that he has mastered." 

Once children have developed competence in identifying operational- 
definitions, ' it remains for the teacher to make use of the many 
opportunities which will occur in almo&t every investigation or activity 
; to give children continuing practice in writing their own operational 
definitions. Discussions should always focus on "what is done"' and "what 
is observed"-. As children continue to develop, this skill through 
experience, they will encounter more complex t^rms which needVto be 
defined and they will also see a need to examine some of their- previous - 
definitions, and revise them if necessary, in the light of new experiences 
and information. 
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Chec klist of Behaviours for -Developing the Process Defining Operationally 
- — * — . *" * . . * 

1. Identify an operational definition from a list. 

2. Distinguish between operational definitions and non-operational 
definitions. 

3. Write an operational definition of an object or event for which 
the child has had direct experience. * s 

4. Write more than one operational definition from a given object 
or event. ^ 




FORMULATING HYPOTHESES 

An hypothesis is a possible but tentative explanation to account for 
one or more observations one has made of .a situation. It serves' as a 
starting point for further observations or 'more s.erious investigations 
which might be caUed experiments. . Out of the observation that the sun- 
light was not as bright as expected', one might Hypothesize either that 
there was some cloud cover or that there was a partial eclipse of the 
sun. If.this' was "a sufficiently strong stimulus to inquire further, the 
validity of the hypothesis could be checked with' a single simple obser- 
vation. By contrast,; if an obsefvatron revealed that a portion of the 
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or a combination of these. Scientific models allow students to relate^ 
their present observations to previous experiences with similar systems.. 
Children need to think in concrete terms and the use of models helps 
satisfy this need. Models may also lead to predictions and new discoveries 
of the' system being examined. * 

Most students in grades 4-6 are able to formulate and use scientific 
models in very simple situations, but feiw students are highly skilled*. 
Students will develop models according to their interest, ability, and 
experimental background and may vary substantially in their 4 formulation 
and evaluation. On many occasions more than one model may explain the 
students' "observations equally well. Under , these/circuiflstances, all 
models are acceptable until some are proved inaccurate by additional 
observation, information or experimentation. Since children's ideas 
have a tendency to complement one another, it? is suggested that groups 
of students evaluate- the models considered for Class discussion. ^ When • 
the faulty models have been revised, those that are successful fJill be 
held with greater confidence by the children. Children who get satisfac- 
tion from evaluating and revising their models give signs of scientific 
maturity and skill in analytic; thinking. 

EXPERIMENTING 

' • Experimenting is the process of synthesizing all the knowledge and 
thoughts available to test the usefulness of an hypothesis. It requires 
the experimenter to recognize a problem and to limit carefully the extent 
.to which it is to be attacked before proceeding further. Appropriate and 
Reliable information, either from observation, ot from other sources, 
must be brought to bear in clearly identifying an' approach to test the 4 
hypothesis. * \ 

' - V. ' 

Answers to questions subjected to. testing by experimentation are of 
two typeS,- A well-phrased question - a carefully controlled experiment - 
should provide an answer which can be easily interpreted as "yes" oA "no". 
Poor control of variables leads to a 'nonsense question and brings batik a 
nonsense answer. ..It comes down to carrying out an investigation to \ 
answer the question: "Is my hypothesis valid in this situation? 11 ." The 
proper interpretation of the observations should tell vis whether it is\ 
valid or not. It may instead indicate that some part of the experimental 
procedure or 'the interpretation of the data will not reveal a clear \ 
answer. i,% *• \ 

Experimenting should begin with a well-phrased question Which leads^ 
to the formulation of hypotheses* that can be tested in" carefully con- ^ 
.trolled experiments.' For example: Observation of the puddles that form , 
under the school swings may cause the student to wonder if this is the 
result of some differenQe in the soil structure under the swings. * The . 
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or a combination of these. Scientific models allow students to relate^ 
their present observations to previous experiences with similar systems. 
Children need to think in concrete terms and the use of models helps 
satisfy this need. Models' may also lead to .predictions and new discoveries 
of the' system being examined, * * 

Most students £n grades 4-6 are able to formulate and use scientific 
models in very simple situations, but few students are highly skilled'. 
Students will develop models according to their interest, ability, and 
experimental background and may vary substantially in their 1 formulation 
and evaluation. On many occasions more than one model may explain the 
students 1 "observations equally well. Under, these/circuitlstances, all 
models are acceptable until some are proved inaccurate by additional 
observation, information or experimentation. Since children's ideas 
have a tendency to complement one another, it? is suggested that groups 
of students evaluate- the models considered for Class discussion. When • 
.the faulty models have been revised, those that are successful flill be 
held with greater confidence by the children. Children who get satisfac- 
tion from evaluating and revising their models give signs of scientific 
maturity and skill in analytig thinking. 



EXPERIMENTING 

" - Experimenting is the process of synthesizing all the knowledge and 
thoughts available to test the usefulness of an hypothesis. It requires 
the experimenter to recognize a problem and to limit carefully the extent 
.to which it is to be attacked before proceeding further. Appropriate and 
reliable information, either from observation, ox from other sources, 
must be brought to bear in clearly identifyiijg an" approach to test the 
hypothesis. 



Answers to questions subjected to, testing by experimentation a\re of 
two type§ : A well-phrased question - a carefully controlled experiment 
should provide an answer which can be easily interpreted as "yes" oxy'no' 
Poor control of variables leads to a nonsense question and brings ba<?k a 
nonsense answer. .It comes down to carrying out an investigation to \ 
answer the question: "Is my hypothesis valid in this situation? 11 . ' The 
proper interpretation of the observations should tell vis whether it is\ 
valid or not. It may instead .indicate that some part of the experimental 
procedure or 'the interpretation of the data will not reveal a clear 
answer. : "* 

Experimenting should begin with a well-phrased question Which leads 
to the formulation of hypotfieses* that can be tested in carefully con- , 
• trolled experiments.* For example: Observation of the puddles that form , 
under the school swings may cause the student to wonder if this is the m 
result of some difference in the soil structure under the swings. 'The . 
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hypothesis might be that the larger soil particles in which water would 
settle have been Scraped away by the dragging feet. The test would be to 
compare, 'by sifting through sieves; the particle sizes of a sample taken 
from uffder the swing with thartaken from a few meters away. 'K the 

'hypothesis' suggested that the soil was more tightly "packed where 'so many 
feet had pressed it down, the student- could pack .the soil together in a 

.neighbouring area and test its ability , to aK?e^b water. 




/ 



Checklist for Evaluating .Skill Development, in Experimenting ■ 

v , . - ■ 

1. Student observes carefully and Recognizes anomalies. 

2. Ability to relate 'observations to prior knowledge: 

3. Skill in identifying* possible variables. * ' N 

4. Skill in controlling variables. p 
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APPENDIX II 

ORGANIZATION OF MATERIALS 



ORGANIZATION BY KITS ^ * . 

Where the school ^science program makes use of commercially available 
kits, .it is advised that schools establish procedures for maintaining 
. * these kits in /their original form.- This can-be facilitated! by listing * 
' • all^of the items required for that kit on an ^inventory" £ard . This 

c&rd should indicate the'i\ames o£ eafch item required in the unit and the 
quantities of each itent requi^retf ./ It should'also provide additional 
spaces to indicate the present ■ number of each itim in the kit. Follow- 
ing is. an example of 'the tyay an •'idvpntory 'card plight be set up for the * 
. S cience: A Process "flpprqaeh unit Motfiiie 4J; « f V\>lant -Part That -Grows' 1 . 

* i ,» ' ■ U , 9 





. INVENTORY CARD /s 








Module 43 - A Riant Part That Grows 4 ' 


sr. 

Date and Quantity 
on Hand 


Quantity 


* 

Description 


Source 


Sept, 
1980 


Jan. 
,1981 


Feb': 
1981 






, Aluminum pie. pans 


Grocery 
store ' 


2 . 


'. 2 


2 




48 


| Flower pots, ^sjnall 


Department ' 
store , 


48 

t 


33 


' ,48 




30 ' 


Copies tgfaph paper 

V 

t ■ « 


N : 1 

Duplicate " 

in school 


' .30. 


\0 - 


30 


e 


50 


■ Paste sticks 


Delta* % 


50 • 


48* 

i 


48 




' 1 


Picture card, 1 r 
Strawberry plant 


Delta 
^ 


.1 '.j 


.1 


s 


; 


5< 


Plastic trays 


Delta 


5 


5^ 


5 




1 

package 


' Toothpicks 


Grocery 
store 




- 1 


1 




4L ' 


* Vermiculite 

0 


Department 
store * 


* 

4 


• 1 


4 




1. 


Module 43 Instruction 
Booklet 


Delta 


" 'l' 

»* 


! • 

| .1 


1 

| 


/ 



Delta is the name of a supplier that stocks 'S.A'.P.A. materials. 
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The kit should be reinventcfried each time a teacher completes* the 
unit. Replacement items should be ordered or purchased well before, .the 
next use of the kit. The programs E.S.S., SCIS, SAPA, Houghton tfifflin 
and STEM (AdcUson 7 Wesfey) each have commercial suppliers of expendable 
items. However, for many iteirts v Icyial ^suppliers can be found thatyari 
provide the items more quickly and oftefi at a lower price. 



In some school systems, locally developed kits^y be established to 
accompany some units (including some units which are themselves locally 
developed). Where these units are taught, it is advisable . that the kits 
also be maintained using an inventory card and re-order system. 
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ORGANIZING COMMON STORAGE AREAS 

■ 1 

Most~ schools have found it helpful to- store and organize science 
materials in" some form of common Storage area^ This area *may He a' 
science* room or it may be a storage roqjfi set aside ^for science materials* 
Even in schools where most of the science materials are .found in kits,, 
there are a great many non-kit • supplies which need to be organized to 
be used effectively. 1 * > 

* ■* ' 
,In many schools the common storage area -for science reflects -a 
variety of programs taught over a long period <?f time". Often, there is 
an accumulation of items that few 'of the staff are- familiar with and no^ 
one knows for sure whether some of the- items are worth keeping. In 
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other ^schools, especially where 'there is one person on" staff with a strong 
interest in science, the science room may be well organized with all items 
easy to locate. If the present organization of materials is working well 
it should be continued; otherwise *a school staff should consider re- 
organizing the materials using .one of the four approaches described * 
below: i % 

1. Organization by Topics , ' ' 

e.g. - Animal Care Materials 

- Plant Care 'Materials - t , 

- Containers 

- Microscopes and Magnifiers 
• - Metric Materials 

In this method of . organization, the storage area is divided into 
ten to. twenty topic areas. ( Each topic area -is clearly labelled. 
Shelf spaces for some key individual itejns within each area are* 
also labelled. , - 

i * 

This method of organization ^as been found to be generally success- N 
ful. and is described in more detail later in this section. 

2. Organization by Alphabetical Order" . ' * 




In this method all.-shelves bear labels £&r itents listed alphabetically. 
This method -is initially simple 1 ' to set u*p but leads to several 
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complications later om 

1) addition of a new item\may necessitate a lot of re-labelling; 
^ ii) sometimes it 'is difficult to know where to locate an item 
(e.g. Should a miniafurk light bulb be filed under "m" for 
miniature or "1" for light or "b" for bulb?), 
iii) materials for *ny one^ topic are fouod spread around the room. 

3. Organization by Grade Level \ " „ 

In this method all shelves and^upboards are assigned to in^vidual 
teachers or grade. levels . Each teacher gathers and maintains his/ 
her own stock of materials. This method can work well but it 
requires a great deal of ttuplicatipn of supplies and is wasteful 
• of space . » 

4. Organization by Index ** 

In this method each shelf is labelled with a combination of letters 
and numbers, litems are placed on these shelves wherever there is a 
convenient open space. Locating-specif ic items is accomplished by 
mean^ of an index: either a card index or a large wall chart. 



e.g. 



Shelf List. ' - . 

aluminum foil Al ^ 

alcohol burners D4 

* aquariums G3, G4 

^asbestos pads D5 ' , 

Before any reorganization of materials 'is attempted, a clear decision 
should be made by the staff as to wh ich o f these approaches (or 'another 
approach) is to be followed. It is per!feps, ; not * so important which method 
of organization, is chosen, as it is important that one Is chosen and that 
the decision is implemented cooperatively by ail concerned. Of the four 
methods of organization described, 'the topical organization method is the 
one which usually best suits school needs. 

* ' ' * 

For schools choosing to follow this topical approach, the following 
detailed topical organization is recommended. 



T 



Containers 



Basic Science Room Organization (A suggested organization of materials 

by topics.) 

These are best kept in open storage ' " 
for easy accessibility and close to 
the sink to simplify cleaning tip. 

- buckets 

- pan§ 

- trays ,. 

- jars, large ' • 

- jars, small 

- cans 

- vials 

- test tubes 

- petri. dishes 

- beakers, elastic 
graduated cylinders 



beakers, pyrex 

bowls 

funnels 

cups, plastic or paper 
saucers 1 % s 

lids • 



'Construction Materials 



flat boards • m 

''sticks 11 (long thin pieces of wood) 

cardboard 

pegboard pieces 

nails 

nuts and bolts 
screws 



- dowels 

- pieces of metal 

- screening 

- pieces^pf glass or plexiglass 

- caydbG^rd boxes 



' Heat and temp era ttire Supplies 



thermometers 

thermometer reading charts 

candles 

alcohol .lamps 

ring stands 

clamps 



- hot plate 

- ball and ring 
. - asbestos pads 

/ - convection apparatus 

- tongs 



J 
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1 * 



Sound .Materials 



turning forks 
bells * . 



Electricity Materials 



V 



- batteries (dry cells) 

- battery holders 

- wire (store as 30 cm lengths 

of cut wire or hand wound 
coils of 5 metres' length) 

- switches 

- miniature sockets . ' 

- miniature bulbs 

- doorbells 

- electric motors 



Light 



light sources 
lamps 
mirrors 
lenses - 




Closed storage 
*for security. 



Metric (Mass and Length) 



-^balances * 
masses 

spring scales 
measuring tapes 
trundle wheel 
clinometer 
• metre sticks 
. metric rulers 



Magnifiers 



hand lenses 
micro tjoxes 
microscopes 
slides 
cover slips 



Tools 



hammer 

screwdrivers 

saw 

drill and bits 
clamps 

sanding^ block 
sandpaper 
files 
knives 

dissecting tools 



.These may be best in" closed 
storage for security. 
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General Supplies 



straws' 
tape 

toothpicks 

eye droppers .' 
stir sticks and splints 
pipe clfeaners 
balls 

spoons - , . 

rubber bands 
scissors 
corks 

stoppers ' ' 

wax p^per, plastic wrap and 

aluminum foiL* 



Most of these items are best 
placed in drawers or trays. * 

- balloons 

- cotton batten 

' - thread, string and yarn 

- rope 

, - bags, plastic 

- bags, paper 

- crayons, pencils, felt pens 

- filter paper 
. ' - 'labels. 

- tubing, plastic 

pins, tacks and paper clips 



Safety Equipment 



goggles 

fire extinguisher 
first aid kit 
fire blanket 
eyewash bottle 



Stored* in an easily apcjessable area. 



Cleaning Supplies 



sponges 
rags 

brushes . 
steel wool 
detergent 



Usually placed in a cupboard 
under "the sink. 



Outdoor Stikiy Materials 



soil thermometers 
trundle wheels • 
sampling net 
soil auger 

compasses (orienteering type) 

clinometer 

soil sieves 
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Animal Care Materials 



cages 

water bottles , 
food dishes ' 
fitter 

feed ' , 

incubators h ' 
.terraria 

ant nest or wormery 



aquaria 
canopies 
gravel* 
pumps 
filters 
food 

water test kit 
water treatment chemicals 
brine shrimp eggs 
aquarium air tubing 
nets- 
plastic plants <j 




Plant Materials 



Aquariums and Supplies 



seeds 

floyer pots or cups 
soil* 

sand , 
vermiculite 

> P eat 

. fertilizers' 

. , stakes foi; plants 



Most of these are- best kept in 
closed storage as they tend to 
look messy on open shelves* 



Minerals and Rocks 



rock sets 
mineral sets 

individual rocks or minerals 
"museum 11 specimens 



Magjietism Materials' 



- magnets - ^ ^ 

- iron filings 

- compasses (do not store 

immediately adjacent to 
, magnets) ^sfe 
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Optional - Headings fbr Additional Supplies 



Machines 



Weather 



- pulTeys 

- blocks 

- *levexs 

- whe^l and axles 



- barpmetel* 

- thermometer 

- weather maps 
r rain gaugs 

- anemometer 

- weather' record board 




School Museum 



- bi,rd nests (do not encourage collection' of additional specimens) 

- wasp nest v * 

- large rock specimens 

- oil specimens - 

- manufacturers display kits 

- bones * * 

- models of planes, trains, machines, etc. - 

- parts of machines 

- mounted plants 

- insect specimens 



Pictures 



V 



animals 



- plants 

- plant and animal Communities 

- landforms , s 

- weather * , * * 
-.astronomy (solar system, stars) 

- energy and. machines 

- minerals and rocks 

- electricity and magnetism 
light 
sound 




ERIC 

MHifiiffffim 



108. 



105 



APPENDIX III \ 

EQUIPMENT AND FACILITIES LISTS ANq INVENTORIED 

, PURCHASING EQUIPMENT AND MATERIALS 

.* • Equipment and/or materials purchases should'be made according Ito 
the instructional needs of the resource alternative chosen.- The equipment 
and/or materials list available through the, publisher Should be examined K 
and materials and/or equipment not available in 'the school' should be * 
'ordered. ' /. * 

With the exception of the kit. ..program in Alternative Four, the need 
for specialized items has diminished somewhat The other resource alter- 
natives have been deliberately designed by the authors to -use* materials * ' ' 
, readily available from t.he home or- local commercial, outlets. " In, most • . 
cases*-*! "scrounging list" taken honfe by students' will produce mj*ct) of the 
• needed equipment and materials. It would be wise to consult /Uh [local 
. wholesalers and distributors for better buys than may 'be avajflab] 
.through scientific supply houses. % 

■ ■ * ! • ' 

When ordering science material-s, priority should be giveWto order^ 
Ing class sets, or quantities\sufficien.t for Small group work. \This 
enhances the. opportunity fjjr^maximum participation oig students in- 
activities, _as opposed to demonstration*1&s*ons forced upon the teacher ■ 
because of ..the lack, of equipment or materials. * + ■ 

When ordering equipment, consideration, should- also be given to 
differences 'in abilities of Divis-ion'OneTchildren and ihose in Division 
Two. Division One .children require '.equipment 'suitable for their large" - 
.muscle coordination. Capabilities and, therefore, unsophisticated * ' 
a P#S^ s . with lat S e ' calibrations is the best. Mastic, unbreakable 
mM%P ers and " ec l ui P me . nt should also be considered- over fragile, expensive 
&/gp^tl<Q^tm± . . " . w . • • •' 

.i^fi: , * • \ ' ^ , '\ ■ • 

Schools snould consider the use bfan inventory- 'catalogue system ... 
w K c h .provides a r -ecord of current stock, ordered stock, breakage, cost ■ 
and location in science room an*d_ recommended Sources of Supply. 



FACILITIES LIST 

' ■ ' ' '.- " ..),• : 

■ A science t |ac.^ity should .be' designed so there' is a max^ium- amount 
. of flexibility.;* As programs 'charige,, .the room -can he adapted with a 
minimum' of expense and effor t^y^ -,;. 

. 1^ -The following lists 'indipare^some of" the more, desirable provisions 
in a well-planned facility for elementary, science instruStion . 
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soil bins (steel or plastic lined) ' 
ventilation fan t • > 

acid resistant countef tops , 
floor sink c/w water outlet • 
kitchen sink c/w water outlet . ' 
test tube/beaker drying rack ' * 
, rubber mats in wet areas 
minimum of eight electrical outlets 
growing stations c/w ultraviolet 
table top desks or t'r^pezoid tables- : 
locked cupboard space (2 jn) 

tote tray shelving and tote trays % 
chart and display boards (4-7 m) ' 
chalkboard (minimum 6 m) 
chart hangers 

proyisions for hanging screen 

Counters at height of table tops (average 80 pm) 
filing cabinet \ ' 

refridgerjator (particularly helpful in«,support of the life 

^ science program) 

first-aid kit. ' - 

fire .extinguisher ^ * 

fire blanket 

eye-wash neutralizer " 

A. V. 'trolley 

safety goggles 

dust pan and broom and moj^ 



EQUIPMENT LIST . . v 

Following is a basic list of equipment and materials- that; would 
normally be found in a well equipped elementary. science room. The Hst 
is e not complete and teachers should consider the .particular needs of 
the program alternative they have dhosen asj^l as this basic list. 



alumintim foil -j ~+ 
asbe^t05 t mats 
alcohol- burners 
aquariums .or terrariuins 

(13L > 19L or 38L) 
aquarium air .pumps 
aquarium Jieaters 
aquarium filters* 
aquarium gravel 
aquarium canopies 
bags - paper and plastic 
balloons - various sizes and 

shapes ^ 



J 



balances f 
baromet^ 

batteries, D cell and larger 
battery holders * 
beakers, plastic, - various sizes 

and shapes 
beakers, pyrex/ r various ^sizes 

and shapes 
brushes for cleaning 
bowls - various sizes and shapes 
buckets 

bulbs, miniature, 2.5 volt 
buttons - various sizes and shapes 



/ 
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cameras - instant and film 
candles . ■ , 

clinometer 

clamps of various kinds 

compasses, magnetic" 

cover slips 

cylinders - graduated 

clamps ' 

cotton batten 

cotton balls 

cups, clear plastic, "*paper ' 
measuring 

clock, watch, timers, stop- 
watches 
. combs ' (hard rubber) 
carbon paper 
compasses 

cages - various sizes 
clay, modeling 
charcoal 
copper sheeting 
corks 

drinking straws 
drill and drill bits 
doorbell • 
drying racks 
extension cords 
emery boards 

eyedroppers ^ 
funnels , r 

fan (electrical) 
.filter fibre 
fish net 

fish food - , 
fishijig line 
flashlights 
flower po|:s 
gloves - 
globe 

graph pap^r > 
.hammers 

,hand lenses ' ^ s 
hotplatS 
incubator 
iron filings - 
iodine 

ipe cube trays 

jars - various sizes -and shapes 
knife - paring, dissecting 



v 

knife switches - single pole, 
single throw 
litmus paper 
labels 

light sources,^ light boxes 

marbles 

matches 

mirrors - plastic or metal 
^microbox magnifiers 
microscopes 
microscope ^sl ides 
minerals^ various kinds 
metre sticks 

magnets - bar, horsesKoes and 
ceramic 

.pans, aluminum - Cake pan size 
petri dishes - 
pipe cleaners 

pins, T head, straight, safety 

pliers 

paraffin 

paste 

plastic wrdpv 

,pri'sms 

protractors 

rocks, various kinds 

rope 

rubber gloves and lab coat 
rubbeiv bajids , * **" 

, rubber stoppers / 
ring stands 
saw 

scissors 

screwdrivers 

seeds, Various kinds 

sockets , miniature 

soap 

specimen jars , 
spoons, plastic 
safety. gobies ' 




sand* 

sandpaper . 

sponges 

jSpring'.scal^ 

steel wool. 

straws, plastic 

tape, masking, plastic 
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Jtrays t \ 

thermometers, plastic or 
metal backed * 
toothpicks 
thread 
' tea kettle, * electric 
tape measures 
Uihing, .flexible, clear 
test tubes 
test tube racks 



tongs 

trays, plastic 
vermiculite, potting 
vials 

waxed paper 

water bottles 

wire - various kinck and 

gauges - insulated and 

uninsulated 
yarn . 
zinc sheet 



INVENTORY , . ' 

A simple inventory system can be useful in determining what supplies 
' need to be re-oYdered. For kits,* each kit could have its own inventory 
card. (See page m for a sample card.) 

r 

' For items placed in common storage, each item could be listed "oh a 
separate card -similar to the sample shown below. These cards could'then 
•-be maintained in a file from which they can be pulled when" re-ordering of, 5 
supplies- is needed. ' . >' 



\ 



Science Inventory Card 

Item: Candles, birthday 

Normal Stock: 4 boxes (48 candles) 

Location: . Room 107, , Cupboard 22 



Source: Co-op Store 



' Date 


On Hand 


Ordered 


Purchased or J 
* Received 


Remarks 


80^09-03 


i 

"43- 




( - 


60$ per box 


81-01-26 


,20 


^r--^ 

'3 boxes 




• 


81-03-08 ' 


56 




36 


New price 72{/box 



For convenience in setting up such a card system, the sample Cards 
shown on the following page could be duplicated arid used by the school 
as masters for its own inventory* cards , ^ 




( 
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Science Inventory Card 






Item: 






* 

1 


Normal 


'Stock: 








LocatiorY: 








i * 


Source : 


- 














/ 












V 

Date 


On Hand 


Ordered 


Purchased or 
Received 


- Remarks ' 






y — ; — 






















> 


- j 








" 








• 







t 



i 


—r- . & 

Science Inventory Card 






Ltem : 


• 


i • 


No rmal 


Stock: 


] 


—J 




Cocation : 










Source: * , 




J i 
t 






* I 










r 






• 


J Date 


On Hand 


Ordered 


Purchased pr 
Received - 


— —y— 

Remarks 
















> 




i 


















• 
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. Once it has been determined what needs to be ordered (*r purchased, 
lists should be made of the items needed, one list for eachWipplier . 
When the* items are>ordered from -a- scientific supply house, the order 
could be' typed*' from a rough order drawn up on a page such as the 
following^ (Duplicate this page as -needed.) 



Si 



. * 
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BUDGET FORM ' 

• - ,< 

Name of Supplier . ^_ * Dac .^ 0 rdered\ 

Address of Supplier ; - Ordered by 

* , Course "No . 



Page 


No. 


Catalogue No. 


t • 

Description of Item 



Quantity 


Price 


Extension 
















• 














< 


• 




i 


• 






I 

j 


r 


• 


» 






* 




T 












■ / 
/ 


) 

H 


J 












« v 
\ 


% 








/ 
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APPENDIX IV 

SAFETY PROCEDURES AND GUIDELINES 



On the following pages, a number of basic safety -guidelines are 
described. However, it should be kept in mind .that' no set of! safety 
rules can be complete. The best guide .for most situations is the 
common sense of children and teacfiers. 




HANDLING OF ANIMALS AND PLANTS . * ' 

J 

Keeping animals in the classroom for study! and for handling can be 
a" valuable assent to- the science program. To ensure the health hnd safel 
of both students and study animals, the following guidelines are 



suggested. 

1. The teacher should check whether students have allergies before 
bringing aniirials into* the classroom. This can usually be -done by 
simply asking the children whether they have allergies, but for 
younger. children it is wise to either check their medical records or 
send a note home advising the parents of the animals to be kept. 




In case of a mild allergy, it may be possible to maintain, the animal 
in the classroom but not allow the child to handle it. For more * 
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serious allergies, the, animal may have to be kept somewhere other 
than the regular classroom. In some extreme cases the keeping of 
animals may have to be ruled out entirely. 

2. The animals should be. obtained from a known reputable supplier. 
They should be in good health and of good disposition-. 

« * t \ 

3. No child should be allowed to bring an animal into the classroom 
without the permission of the teacher. 

9 

4. Animals should be kept in suitably sized enclosures which can be 
easily maintained and cleaned. * 

5". The animals should be well fed .and cared for. 

6. ■ If a mammal or bird appears to be in poor. health, it should be- 

checked by a veterinarian to identify the problem. Many animal 
ailments are infectious to humans so if there is any doubt, the 
animal should be removed from the classroom area until the problem 
has been identified and corrected. In. the event that an, infectious 
'ailment is detected, the veterinarian! s 'recommendations should be 
followed and parents of students who have handled the animal should 
be advised. 

I 

7. Students .should be advised regarding safe handling of animals. Note 
"that most animals will bite if handled ' roughly 'Or if handledat an 

inopportune time (e.g. hamsters are not at all frifendly when they 
have just awakened or when food is taken away from them).. Caution 1 
students that too much handling by too many students may be stress- 
ful for the animal. Hands should be washed after handling animals. 

8. An animal which bites should not be kept in thb classroom. If an 
animal has bitten a student sufficiently hard to break the skin, the 
student's parents should be advised. As a normal precaution, the 
student who was bitten should receive a tetanus shot if he has not 
recently had one. 

9;~ An an'imal should be kept in the classroom only so lonf as it is a 
meaningful part of the program. An animal that>is being neglected 
is both a health hazard and a negative learning 7 experience for 
the children. . 4 

Suitable Classroom Study Animals , 

kiammaJU rabbit . ' 

guinea pig 
# hamster 

gerbil 
v » mouse 
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Wow 

Pond ft/ate^ 



baby' chicks (for short periods) 
baby ducks (for short periods) " 
budgerigars * /* 

canaries. . * 
-pigeons « * „ 
doves 

.chameleons ^ 
•small snakes ' ^ 

aquatic "frogs ' . * 

newts. 

tadpoles hatched from frog eggs 

goldfish * « 

gupp;Les 

tropical fish 

aphids* 

mealworm " beetles ^ 
| ladybird beetles (ladybugs) 
acaterpi liars 
r f ruit flies 

milkweed bugs 



isopods 
crayfish . 
tree crabs * 

Earthworm 

/ gamerus 
fairy shrimp 



r 



Animals That Should Not Be Kept 



No native species of .wild animal or bird should be kept in the 
classroom. To do so would create an unwarranted source of possible 
infection. In most cases ^the keeping of these mammals or*birds is also 
unlawful (for details, see the Alberta Wildlife Act or contact your 
local* wildlife office) . v 

Plants In The Classroom 

9 

Ji4St as some students may be allergic to particular types of animals, 
students may also be allergic to certain types of plants (e.g. some 
students may be allergic to fuzzy leafed plants such as African Violets). 
The teacher should identify any such allergic reactions and eliminate 
using these as classroom plants. 

Teachers of younger children should also be aware that some' plant 
leaves are poisonous (e.g. Pief fenbachia) . 



/ 
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HANDLING HEAT SOURCES * / " 

Each of the program alternatives recommended in this guide includes 
at least one activity that involves fhe use of a flame. The flame may be 
produced by a candle or alcohol burner and, in at least one program, bits 
of wood and coal are burned. In order to minimi ze_ the dangers during 
these activities, the following guidelines are recommended: 

1. The. burner's (candles)" should 'be set on a level table or desk^ not 
on a sloping r ,surface. . 

2. If a candlc\is used, x a non-flammable tray or pad' should be placed 
underneath, x 

3. Emergency equipment should be placed at several convenient locations 
in the classroom fe.g. buckets of water, fire extinguisher, or fire 
blanket) . ■ x 

• • • 

/-The teacher should conduct a classroom discussion on safety concerns. 
This dispussion might focus on the following questions: 

' i) What things in the room could catch fire? (e.g. hair, clothes' 

and .paper are especially flammable.) 
ii) What things coultf happen that might lead to an accidental fire 4 
being set?, (e.g. student *s .hair dangling in a flame, horseplay 
or showing" off. Be sure to point out that accidents are 
usually caused by unforeseen combinations of events rather than 
by bad intentions.) 
iii) What does a fire need to continue burning? (Elicit that a fire 
needs three things: a fuel, air (oxygen) t and heat. If any one 
of, these three is removed, the fire wi<Il go /out.) 
iv) What should be done incase of an .emergency? (Ensure that 

students know \|here the emergency lequi^ment in the classroom is 
located and what is to be done with it. It may be helpful to 
simiQ^te an emergency and have students act out their responses. 

Before working near a flame, students with long hair should tie their 
fiair back. Unnecessary flammable materials should be removed' from 
the area.- / 

V If students are to light the flames themselves, the; teacher should 
discuss and demonstrate the safe use of matches. 



U8 



ll'j 



, Note that electrical firek and fires involving flammable liquids 
involve additional dangers. -Ej'oth of these types of fire require special 
treatment. ; 'V 

Electrical fires involve the added" danger o*f electrocution. If 
possible when an electrical firej is discovered, the electrical current 
should be. turned o^f at the source. Unless this can be done' it is 
dangerous to use a water type fire extinguisher. A 'carbon dioxide type 
of fire extinguisher or foam type«fire extinguisher ' shouJd be used. 

' ■ V 
.Fires involving flammable liquids may be spread further by use of 

conventional fire, extinguishers. If the quantity of chemicals being 

used is large, a carbon dioxid'e fire extinguisher or other type of class 

B fire extinguisher should be used. 



HANDLINQ OF ELECTRICAL DEVICES 

Electrical devices are potentially dangerous in two ways: (i) they 
can cause electrical shock; (ii) the/ can cause fires. Tl\ese are 
dangers that are present with most of the electrical equipment we use/ 
but when used properly, the dangers are minimal. Some guidelines for 
the safe use of electricity in the elementary science classroom are as 
follows: ( .i « 

All student learning activities with electricity -should make use of 
batteries as power sources rather than domestic household current. 
As a general guideline, elementary students should not handle 
electrical sources capable of producing more than 12 volts. This 
guideline is consistent with the-four programs in this gpide each 
of which recommend the use of 1% volt batteries (dry cells]. 
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2. Students should be advis that although their classroom activities 

with electricity are safe, any experimenting with household current 

is extremely dangerous . 

. ♦ * 

3. Students^ should be taught the safe handling of .classroom electrical 
equipment such as tape recorders and record players. In particular,, 
students should be taught how to safely insert or remove a watl 'pljug'- 

4. All classroom electrical equipment operating on domestic electrical 
current* should be marked C.S.A. approved, * 

5. Where anelectrical device has a- triple (grounded) plug it should 
not be connected by means of an extension cord which has only two 
wires (ungrounded) . , \ 

6. Students should be cautioned never to handle electrical equipment- . 
when their hands or feet are wet. 



HANDLING CHEMICALS 



s 



* It is not necessary for elementary .schools to maintain large stocks 

of a wide variety of chemicals. Following' are lists of chemicals which 
, may be required for one or more~of the elementary science program alter- 
natives. Quantities of 'these .materials should be purchased only as 
required and stored in their original containers. Any chemical materials 
found in unmarked containers ^should be disposed of in an acceptable manner. 
The Potentially Hazardous Chemicals Information guide should be consulted 
for a* listing of disposal procedures. 
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PART 1* ■ 

'Required ^ Chemicals Suitable for Open Storage' 
(Access by % students acceptable with teacher supervision) 



* 

« 

t . 


rH 

CO ■ 

1 • 

c w 
o 

CO H 
•rf 

CO 

< 


Doubleday 

Exploring Science - 


Houghton Mifflin 
SCIENCE 


Alternative" 4, 
f Programs * 


Bicarbonate of Soda (Baking Soda, NaHq0 3 ) 


X 


X 


* X 


X 


Borax 






X 


** 


Citric acid t 


« 


- * 




X 


Corn starch 


X 








' Corn syrup 






X 


X 


Detergent (powdered) 


X * 








Epsom salt " , 


x. 






X 


Food . coloring - 


X 




X 


- <J 

* x 


. Gelatin , 

— 1 








X 


Oil, cooking ^ 


X 




X 


X 


Petroleum jelly \ 


X 








Salt (NaCl) 


X 


X 


X 


X 


""Seltzer .tablets v-_— _L . 






X 




Sugar (sucrose) 


X 




,x 




Vinegar 


X 




X 


X 


•Yeast . - 


X 


) 




X 
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PART 2 



Required Cheraicjuy$&^ r ' Secure" Storage 
(Access by teaches only) » 



r 



» d 



• 

» * 

* ' * ' 


* 

<D 
W 

1 • 

C £t3 
O » 

w H 

»r4 • 
*o CO 

< 


Doubleday 
Exploring Science 


C2 
•H 
t-H 

•rl m 
v- • r.^ 

o 
c 2: 
o w 

O 


<D W 
> £ 

03 CO 

c o 
< 


Alcohol, methyl ; 1 . 






t: — 


X 


Alcohol, rubbing* 




t 


X 




« 'Alcfftql, isopropyl:.. . , 
* n - « . * 






• 


s 

X 


. ^mmortia (household strength) 




» 

X 




X * 


Ammoiii'ura chloride- 








X 


^ * Bromo thymol blue ■ % 

. 


X 




X 


, x 


Calcium hydroxide . ' 






• 


* X 


Calcium » carbonate 
• * 




X 




' X 


Uniorilrc Dlcdvfl 




•* 


A 


V * 
«• 


uooajLL cnioriae » * 








A 


Longo red . % . -^y ,rv. 






• 


t 

-X 


Copper chloride , . •« * " 






X 


X *. 


Copper* sulfate * ! * ' ./ " * 








X 


.fertilizer 




X . 


X 




< 

A Freon-tl " or % Freonf'12 r „ 


















X 


Incense 


\ .. 








* Iodine crystals - ' % < 

-? rw^Ulrtu^ ^ " — r 








•X 
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r 



■A 



t 

* * 

. . 1 


H 

CO ' 
0) . 

C W 
0 • 
CO H 
♦H • 
CO 

< 


Doubleday 1 
Exploring Science 


Houghton Mifflin 
SCIENCE 


> 

'0) w 
> e 

*H CO 
CO OX) 

c o 
^ J-l 

ij 
H 


Iochi.Q§, lugols ox iodine, tincture 


X 




X 




_ ^ . . 

jUciunary Dxuexiig 




x * 


« 




LtXiuewci cer 

... t 


< 


X 




* 


L.XLIUUS paper ^ 






X ■ 


X 


Mnono^i nm on 1 f i ho * 
HagllcblUIII, bUlIcilc j 

1 — 








X 


ridgne^iuiii rxDDon * . 






•* 


X 


r^il nti noro 1 » 

wii) limicrdi ' 






X 


• 


^ii) ■UUUbcIIUlU OX aUCOlUOCXVe 

• j — 


X 


• 


X * 


• 


pi o c f* - o Y" of na ri e * 
ridotcl .UJL paLlS 


X 




X 




^ P \7 >"ri o a 1 1 r»l 








X 


/ .> 






X 




' \ ^ — 1 ' *■ 

oluul -nig .puwaer • ^P*\V ^P* 


"X 






X 


■ ; r4- 

— *- , : , 








X 


Sodium sulfate 
—r-, . i . , 




X ( . 






Sodium theosulfate- 








X 


Sodium hydroxide -solution . 








X 


„ Tes-tape • , 


X 
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DANGEROUS CHEMICALS 

Additional chemicals for activities not recommended in this guide 
may be .used at the discretion of the experienced teacher. However, the. 
following chemicals are specifically identified as dangerous and, should 
not^Be used, y 



T 



DO NOT USE Mercury 
Ether 



Carbon tetrachloride 

Carbon disulfide m * 

Strong acids or alkalis (bases) 
Sodium or potassium metals 
Phosphorous n 
Strong oxidizers such as: Potassium nitrate 

- * Potassium peroxide- 
Potassium xholorate 



These chemicals shpuld be maintained in secure storage only as long 
•as necessary until they can be disposed of in a safe manner. 



HANDLING GLASSWARE 

1. Glass tubing should not be used in student activities due to 
dangers of breakages and cuts . 

Note that none of the programs in this guide, m'akes reference to 
glass tubing. The use of plastic or metal tubing is recommended 
for those activities where glass 'tubing may previously have been 
us*ed.* 

2. Only pyr.ex gla^wHre should be heated. » '• 

3. All chipped or cracked glassware should be discarded, 

4. • Where practical, plastic containers should be used in glace of« 

glass ones. ^ «, 
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'BEST COPY AWABLE ' ' , ' APPEND,XV 




CONTROVERSIAL ISSUES 



1 



EJDUCATION 



InAugusi V972 ThcMimsterofEducatiOnannouncedapolicyregardingconlrovcrsiahssucs Thisannouncement 
was in response to representations having been made regarding the treatment in school programs of such matters as 
Canadian content^famiiy life education, sex-stereotyping and special creation, to name a few By way of interpretation 
the policy is to be treated as a whole that is. no clause is to be applied in isolation of any other clause or clauses The 
policy is intended to accomplish the folfowing in the handling of issues such as those mentioned above 

1 Provmcialty it will 

(a) guide the development and revision of Programs of Study including the acquisition of support materials 

(b) serve as the Department of Education position in cases in which the Department may be consulted 
regarding controversial. issues 

2 Locally the statement is to serve as a guide for the development of policy at system, district or school levels, 
according to local choice 

DEPARTMENT OF EDUCATION POLICY 
Re. Controversial issues in the Classrooms . 

I In principle it is an objective of the Alberta educational system to develop -students' capacities to think clearly, 
reason logically examine all issues and reach sound judgments ^ 

II The specific policy, based on this prmcfcle. is . f 

Students m Alberta classrooms should not be ridiculed or embarrassed for positions which they hold on any 
issue a requirement which calls for sensitivity on the part of teachers, students and other participants in 
dealing with such issues 

v 2 Students should have experiences tn selecting and organizing information in order to draw intelligent 
conclusions from it For sound judgments to be made, information regarding controversial issues should 
la) represent alternative points of view, 

(b) appropriately reflect the maturity.' capabilities arid educational needs of the students and reflect the 
, requirements of the course as stated in the Program of Studies. 

(c) reflect the neighborhood and community m which the school is located, but not to the exclusion of 
provincial, national and international contexts * „ 

3 School trustees should establish, m consultation with appropriate interest groups, policies regarding 
<a) identification of controversial issues. . 

(b) treatment of such issues in local classrooms 

4 Students' teachers and administrative staff should have a voice in determining 

(a) the controversial issues lobe studied, , % 

(b) the texts and other materials \r>pt used, * 

(c) the manner in which such issues are dea^t with in tha classroom, ^ 

In response to representations regarding the treatment of the theory of evolution in school science programs, the 
Science Curriculum Coordinating Committee prepared and presented the following policy statement to the Curriculum 
Policies Board This statement, which interprets the Department's policy regarding controversial issues in relation to 
science programs in the classroom, was considered by theCurnculum Pcflcies Board in March. 1 979. and was accepted 
by the Minister of Education in June. 1979 

(») Thet where relevant officiel cutrtcufum documents published by Albert* Education tor use by science 
(etchers should contain 

0) the Depertmentof Educettdn policy statement on controversy tssues ' > * 

00 tospecief sftement alerting t etchers to the need for sensitivity in handling such tssues 

(in) a listing of available learning resources from which school boards, teachers, and/ or students may select 
items representing alternative points of ytew on such controversial issues as may be included in a 
P rogue m of Studies ' 

(b) That at the provincial level. alfsoanCe curriculum committees and/pr individuals associated with selecting, 
recommending, listing and/ or prescribing texts and/ or other learning resources tor use in Albert* schools 
be directed to . 

0) conltne'thetr choice to those leerntng resources in which the science subfact metter is deemed to be 
setts/ectory m terms of the definition of science 

'j 

Natural Science is a branch of knowledge obtained by the scientific method, which deals with a body of 
observable and reproducible facts concerning material phenomena, systematically arranged and ■ 
Showing the operation of general laws and theories 

(it) select leermng resouces thet ere settsfectory in terms of scientific eccurecy. edequecy of treatment, end 
reeding level 

(in) recomn\and th e development of such additional materials es mey be deemed necessary. (To be used only 
* es* las^resort) • ' * ' 

(c) Thet. in the mitiet selection steg*. the inclusion or exclusion of science Subject metter in Albert* school 
science curncul* be determined by v*ltd*tmg it according to the definition of 'Natural Science' tn(b). (r)ebove 
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